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My rorry-roor stoop was footing it 
up Long Island Sound like a scared cat 
before a stiff’ sou-west breeze,” writes Tom 
Meyer of 280 Bronxville Road, Bronx- 
ville, N. Y, 

“Tt was cold and wet aboard so I was 
in boots and oil skins. At midnight, off 
Smithtown Bay, it really began to blow. 
My partner, Larry Starr, was below catch- 
ing a nap, and a friend who had done no 
sailing before, was with me in the cockpit, 
I asked him to take the tiller while I got 
the dinghy we were towing, in on the deck. 
T was afraid she might get away from us, 
or smash against the stern with that fol- 
lowing sea 

“I had the dinghy halfway on deck when 
an extra big comber came pounding over 
the stern, Solid water swept my feet out 
from under me and overboard I went, 
weighted down by my heavy-weather gear. 
1 still clung to the dinghy, but its painter 
came adrift and my ship pulled away from 
me at a furious pace, faded quickly into 
the black night. 

“The lad at the tiller didn't know how 
to bring the boat about, just sat there 
frozen with terror. And there was I, in the 
middle of the vast, heaving Sound, unable 
to swim, clinging to an overturned dory, 
and lost, utterly lost in the blackness! 


“Sooner or later, the frightened helms- 


man would waken Larry, and he would put 
back to pick me up. But the boat was 
already so far away they'd never find me 
in the dark. My teeth were chattering with 
the cold, my fingers getting numb. Pretty 
soon I'd let go and then . .. goodbye world 
and all I meant to do. I rolled against the 
gunwale of the dinghy to get a fresh grip 
and felt something hard dig into my side... 


FRESH BATTERIES last longer... 
look for the DATE-LINE 


NATIONAL CARBON CO., INC., 
30 E. 42nd St., New York City 


us 
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EVEREADY 


Once more the 
DATE-LINE 
is a LIFE-LINE 


the flashlight in my pocket, 

Soaked though it was, there 

was new hope! I fished for it 

with one hand, hung onto the 

boat with the other. I pressed 

the switch and a finger of 
light stabbed through the storm! I played 
it around me and prayed for strength to 
hang on! Then I cursed my shipmates 
‘Why can't the fools see my light?,’ I asked 
the wind and waves, and then... the beam 
caught in a white sail, the sail of my own 
boat! I screamed down the wind for joy, 
an arm waved encouragement. Minutes 
later, thanks to those fresh DATED 
‘Eveready’ batteries that kept working un- 
der the toughest conditions imaginable, I 
was warm and happy in my own bunk on 
my own ship, our Block Island cruise re- 
sumed. 


(Signed) 
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fevenespy- eateries. | 077 
THE FACT THAT YOU MAY 
NOT NEED THEM FOR WEEKS [DL 
OR MONTHS MAKES IT ALL 4 
THE MORE IMPORTANT 

Touive THEM FRESH NOW 
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—tHis 1s 1938! 


‘A DIPLOMA represents a definite course of training, 
just as a calendar represents a definite period of 
time, but both lose value when they are out of 
date. The challenge of 1938 is— modernization 
of training! 

Today, in greater number than ever before, 
college graduates are enrolling for International 
Correspondence Schools Courses in order to bring 
their training up to date. They realize that old 
training is not adequate to meet the’ problems of a 
new age in business. Other ambitious men, with- 
‘out the benefit of diplomas, see in spare-time study 


INTERNATIONAL 


CORRESPONDENCE 


of I. C. S. Courses the shortest road to success in 
their chosen careers. 

Mastering an I. C. S. Course is no easy job. 
(Getting ahead in this competitive world is not 
easy either!) But to men who have courage and 


perseverance, I. C. S. 
ine 


stands out as a citadel of 
opportunity. This coupon 

MAKE MORE 
MONEY 


is the key to complete in- 
formation. Take the first 
step toward modernization 
—and more money! 
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Here’s a Job for 
Inventive P. S. M. Readers 


Sorry, but the swinging-reflector unit 
for automobile headlights gets in my 
hair, and I'm afraid its beams would still 
get in the eyes of other motorists. Con- 
gratulations to its inventor, however, for 


trying. He recog- 
nizes what every ‘TAKE CARS AWAY FROM 
driver sooner or 75% OF THE DRIVERS 
1S THE ANSWER ! 


later does, that to- 
day's automobile 
headlights, good as 


they are, are far 
from perfect. For 
the brighter we 


make them for our 
own use, the more 
we hinder the abil- 
ity of the fellow 
coming toward us 
to see. I can't think of a more con- 
structive “problem” for the problem fans 
of “Our Readers Say” to work on than 
this, namely, a good substitute for 
headlights.—O.V.L., Camden, N. 


An Article This Chemist 
. Would Really Appreciate 


Somerime would you publish an article 
on the industrial method for determin- 
ing the sugars in fruits? Many amateur 
chemists like myself would appreciate 
it—E.W.P., Burlington, Iowa. 


Hydro-eel-ectric Power That's 
Cheaper by a Dam Site 


By Gouuy! There may be more than 
we think to this business of the Gov- 
ernment putting beavers to work for us. 
Six hundred of them, according to the 
papers, at eight dollars apiece, are to be 
put in the streams of Idaho this year to 
build dams for a soil-conservation proj- 
ect. It is expected they'll slow up the 
streams and provide irrigation for agri- 
cultural revitalization of eroded land, 
with resulting soil and other improve- 
ments estimated in value at $300,000. 
Many think that the Government has 
gone too far already in competing with 
private industry in building dams, power 
works, and so on. At the risk of incur- 
ring the enmity of this group, I would 
like to suggest a plan to broaden the ef- 
fectiveness of the beaver project,—one 
that's right up the Government's alley, 
too. Why can't the 
Government buy 
some of those elec- 
tric eels that give 
off electric shocks 
when they're an- 
noyed, put them in 
the ponds and pools 
that the beavers 
create with their 4 


WHY DANGLE 
THEM ? 


dams, and then 
dangle recalcitrant 
Congressmen over 
the streams to an- 
noy the eels to make them give off elec- 
tricity. There you have a perfect hydro- 
electric-power system that would make 
the alleged economies of the TVA look 
like the bill for the Sino-Japanese War. 
Idaho, here we come!—P.A.T., York, Pa. 
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He Can Still Poke Along 
to His Heart’s Content 


Ir E. J., Jr., who writes in your July 
issue that he wonders what will become 
of the sight-seers and tourists of the 
nation when highways permit cars to 
travel at high speeds, will open his May 
issue to a diagram of the courses of the 
proposed highways, I believe he will find 
the explanation. Poputar Science didn’t 
say that all roads would be made into 
super-superhighways. Just as the cow- 
paths of yesterday are the country roads 
of today and the highways of tomorrow, 
today’s cow-paths will just be country 
roads in the bright future, so E. J. can 
poke along to his heart's content. When 
these superhighways are realities in the 
times to come, I will write back and re- 
mind you of your prophecy. More power 
to you!—T.H., Janesville, Wis. 


Alternating-Current Theory 
Has Him Puzzled 


Berore asking you to help me out of 
my difficulty, I am going to pat you on 
the back for putting out such a swell 
magazine. Now for 


the difficulty. It has 1 poes 17.5 
to do with alter- STUFF SO wHy 
nating current of _WORRY 2 


elec.ricity. I want 
to know just how 
the current alter- 
nates. Every book 
that I have studied 
on this subject goes 
only as far as say- 
ing that the current 
flows back and forth. 
It is impossible to 
think that it flows from one end of the 
conductor, or circuit, to the other, and I 
can’t imagine it flowing in a wavy curve, 
positive part of the time, and negative 
the rest. Maybe I'm all haywire. If so, 
can some smart fellow help me out?— 
S.S.M., Cottonwood, Ariz. 


He’s Entitled To Crow 
over the Solution 


You can believe it or not, but I was 
having a luncheon of scrambled eggs 
and perusing my new copy of your mag- 
azine when my eye fell on S.B.'s prob- 
lem, under the heading “Maybe You Can 
Unscramble This Egg Problem.” I may 
say that no setting hen ever worked 
harder over an egg job than I did. But 
here's what I got: First, the boys agree 
to sell at the rate of seven eggs for a 
cent. They do, until A has one cent and 
three eggs left over, B has four cents 
and two eggs, and C has seven cents and 
one egg. They then agree to sell their 
remaining eggs at three cents each. A 
then realizes nine cents for his three 
eggs which gives him a total of ten 
cents. B realizes six cents for his two 
eggs which gives him a total of ten cents, 
and C sells his one remaining egg for 
three cents, which gives him, too, a ten- 
cent total. I've been reading your maga- 
zine about five years, and my only com- 


ra 


% 


plaint is that it's an awful long wait 
between issues. If only it came out twice 
a month or even weekly!—L.¥.N., Gal- 
veston, Tex. 


“You Can Please 
Some of the People..... 


Your radio section, which is always 
featuring articles on receivers, gets a 
bit tiresome for us 
“hams” who like to 
read about trans- 4 
mitters. Let's have 
a little more on this 
“he-man” side of 
radio, and I don't 
mean one-tube os- 
cillating circuits 
either. Let's have 
them tougher than 
that! How about 
this kind of radio 
articles hereafter? 


“ 


TOO SIMPLE! 
NOT SIMPLE 
ENOUGH / 


D.S., Dearborn, Mich. 


Wuite I «x. much interested in radio, T 
find your receiving sets too complicated 
and aavanced. Why not publish a few 
articles explaining the fundamentals of 
radio as Marconi found them out. Then, 
when we understand the theory we could 
go on to simple sets, with more advanced 
ones coming later.—T.L., Treherne, Man- 
itoba. 


Wants His Photography 
in a Single Dose 


Ir strikes me that if all your articles on 
photography were grouped in the same 
section, instead of being put in various 
parts of the magazine, it would be an 
improvement, even though each article 
is plenty good enough to stand up by it- 
self. This would make for easier reading, 
and would allow the reader to clip and 
save the interesting articles you print. 
For, over a period of time, a person ac- 
cumulates so many magazines that they 
must be disposed of. Why not make it 
easier for him to file his favorite sec- 
tions for keeping?—F.C.W., Aberdeen, 
Wash. 


If Wishes Were Trailers, 
Beggars Would Be Tourists 


ALTHOUGH I have no kick for P.S.M., 
I would like to give a gentle boot—well- 
aimed—to E. P. E., 
of Buffalo, N. Y., 
‘who wants accom- 
modations built on 
the new streamline 
trainssothat hoboes 
will continue to en- 
joy the conven- 
iencesto which they 
have become too 
well accustomed. 
Perhaps he'd like to 
see nice comfort- 
able lean-to apart- 
ments added to all private homes and 
public buildings for the greater comfort 
of the modern hobo, and comfortable 
trailers hitched (Continued on page: 6) 
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INVENTORS 


FREE RECORD OF 

INVENTION BLANK 
LATEST FACTS ON INVENTIONS, | 

PATENTS, and MARKETS for INVENTIONS. 


The very latest information on all mat- 
ters affecting your invention — all in 
ventions. Don’t act until you get this | 
Free Book! It reveals important infor 
mation on obtaining patents, establish- 
ing a market for inventions, getting financial | 
aid, using patent to secure commercial suc- 
cess. 48 pages crammed full of illustrations, 
helpful and interesting statistics, patent of- 
fice data, rulings, a detailed guide on how to 
patent and protect your idea 


This new book will be sent promptly—have 
the most up-to-date guide to the things you 
must know to simplify patent procedure 


save time, the vital thing to you! 


MAIL COUPON NO 


for Free Book and Record of Invention 
Blank—delay may be costly! 


CLARENCE A. OBRIEN 
and HYMAN BERMAN 


883 Adams Building, Washington, D.C. 
Restsrered Patent Attorneys Before U. S. Pat- 
ent Office 


Please send me at once your Big Free 48-Page 
jook, ‘Patent Guide for the Inventor” and 


your specially prepared ‘'Record of Invention’ 
Form. This request does not obligate me. 

1 
Name. 
Address 


Our Readers Say 


(Continued from page 4 


to all automobiles for the benefit of that 
peculiar modern offshoot of the hobo, 
the hitch-hiker. Oh, well! Please keep up 
your fine work on chemistry, and also on 
the “Question Bee.”—C.W.S., Chatta- 
nooga, Tenn. 


They’re Not Sharks, but 
They Do Work in Schools 


W. C. S. says his problem is a “tough 
one, and will probably knock the over- 
confidence of a few of the math sharks 
for a loop!” Lovers of mathematics are 
not sharks. Being 
human like the rest 
of us, they may 
sometimes want to 
bite, but there is 
no record of any 
victim ever losing 
an arm or a leg. As 
a class, they are 
gentler than den- 
tists. (Oh yes, they 
extract roots, too.) 
Again, not many of 
them are overcon- 
fident; they serve a science of inexora- 
ble logic which has its own methods for 
keeping them humble. The problem 
proposed by W. C. S. depends on the find- 
ing of an angle whose tangent is the 
same as its radian measure. This is an 
old problem, and the confident mathe- 
matician reaches down into the bag and 
brings out the answer: 12 degrees, 32 
minutes, and 47.775 seconds—N.A., Ann 
Arbor, Mich. 


When Four Minus Two 
Equals What You Don‘t Expect 


IN A recent issue you included an in- 
teresting article describing a device that 
helps you get cinders and whatnot out 
of your eyes. A mirror and magnifying 
glass are arranged so that you look at 
the reflection of your eye in the mirror 
through the magnifying glass. What I 
want to know is why the magnified 
image that is reflected back by the mir- 
ror is not reduced back to normal as it 
passes back through the lens to the eye. 
It seems to me like adding two to two 
and then subtracting two. You wind up 
with two, or back where you started. 
Maybe some student of optics can cor- 
rect my doubtless faulty view of the 
matter—B.M.B., Washington, N. J. 


Uncle Sam’s New Navy 
Gets Some Attention 


Wat's become of those swell ship 
articles by Theodore Gommi that have 
appeared in your 
magazine in the 
past? It is a long, 
long time since 
we've had any of 
them and the time 
is ripe—when isn't 
it?—for some more. 
I'd be particularly 
pleased to see one 
dealing with the 
newest ships of our 
Navy. Every time a 
new plane is de 
veloped, you conscientiously tell the 
world all about it. There are far fewer 
new ships than planes, so why not give 


GOTTA DO SOMETHING, 
ABOUT THIS, 


us “sea-goin’” fans our share of our 
favorite department?—H.CS., Chicago, 
mh. 


In Defense of Dirigibles 
for Our Defense Program 


Several readers have pondered the 
wisdom of more dirigibles for this coun- 
try. I think we need them for our defense 
program, not to carry people across the 
ocean, since airplanes are faster and 
ocean liners still run; nor to drop bombs. 
We need dirigibles for observation pur- 
poses. They can rise higher than planes 
and can stay aloft for long’periods. The 
Macon, with which I was familiar, could 
hide above the clouds. A “spy basket” 
let’ down 5,000 feet from that ship per- 
mitted an observer to watch the ground 
from just below the clouds without being 
seen. The ship could stay aloft several 
days and travel 10,000 miles without re- 
fueling. As for the money and lives 
spent and “lost” on airships, I have this 
to say. If it were in vain, it would be a 
sad thing. But it would be impossible to 
name one great accomplishment that has 
been furthered to any degree with no 
loss of life or money. If the families of 
the men who have given their lives to 
lighter-than-air craft can see and un- 
derstand matters as they are, we, the 
other citizens, ought to try to do our 
little bit. I heartily disagree with the 
statement “in wartime, the airship is 
just a target.’—Mrs, LC, San Jose, 
Calif. 


Challenges Will Be Accepted 
Until the Printer Complains 


Tuose remarkable, extra-long long 
words you've 
printed in several  cLaiming THE LAST 
recent issues of WORD SOUND 
your estimable mag- 


azine seem to have 
come to an end, 
leading me to think 
that I might get in 
the last word after 
all, The following is 
a legitimate, sev- 
enty-lettername for 
acomplicated chem- 
ical molecule: para- 
sulfoorthomethoxybenzeneazodimethyl- 
alphanaphthylaminehydrochloride. 
Frankly, now, what is the longest word 
outside of the chemists’ books?—W.D., 
Stamford, Conn. 


This Ought To Clean Up 
the Glassware Matter 

Here's still another one for the ama- 
teur chemists troubled about removing 
stains from laboratory glassware. R. H. 
suggested sodium hydroxide. J. P. in 


June set forth the merits of sulphuric | 


acid and potassium dichromate. Later, 
we hear of the unique idea of using just 
plain soap. I hold that nothing can beat 
aqua regia. When my equipment is 
stained or otherwise dirty, soaking in 
aqua regia does what nothing else will. 
It must be made up fresh in a room with 
the window open. If you ever have 
smelled its fumes, you will understand 
that precaution. Use three volumes of 
concentrated hydrochloric acid to one 
volume of concentrated nitric acid. The 
reddish liquid will dissolve even gold, so 
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(Con 


be careful not to spill it or get any of it 
on your skin or on your clothing.— 
G.L.C., New Orleans, La. 


ued age 6) 


It Appears True, but 
Can You Prove It? 


Herr’s a problem that interests me a 
lot, but I can’t solve it. Consider three 
circles, tangent to 
one another exter- 
nally. Draw two 
chords through the 
points of tangency, 
and extend to inter- 
sect the one circle 
as shown. Where 
the extended chords 
intersect the one 
circle, connect with 
a third chord. The 
circles may be of 
various sizes. Prove 
that the third chord, AB, is the diameter 
of the circle. Get to work!—E.RS., 
Michigan City, Ind. 
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He Likes Better Coverage 
on Our Cover Pictures 


Permit me to congratulate you on a 
change, a permanent one I hope, in 
your magazine. I noticed it first in the 
July issue, but refrained from writing 
until I saw it again in August. I refer 
to the cover illustrations which for the 
last two months have been accompanied 
inside the book by man-size articles 
describing them fully. Keep it up! An- 
other thing I like is the “Classified” sec- 
tion, recently returned to your magazine 
after a long absence. Of course, I can't 
buy or send for everything in it, but I've 
often wished that this were possible to 
do.—L.T.M., Rome, N. Y. 


The Good Ship ‘’Wanderer’’ 
Brought Him back to Port 


Arounp Christmas in 1936, I received 
as a gift a kit of the Wanderer, ordered 
from you. Slightly over a year later I 
finished the model, having made every- 
thing myself except the deadeyes, be- 
laying pins, and the ship's bell. I am en- 
closing pictures of the finished project, 
and at the same time I want to thank 
you for your part in giving me so many 
hours of pleasure. Late in September 
1987, I fractured my leg. After leaving 
the hospital, most of my time was spent 
entirely working on the ship. Fortunate- 
ly, I had completed the hull and some of 
the deck fittings, so I could work on it 
from a sitting position. The work kept 
me from thinking too much about my- 
self, gave me a very pleasant pastime, 
and at the same time kept my hands in 
excellent condition (I am a dentist). I 
was away from my office for four 
months. After ev- 
erything was nor- 
mal again, I gave 
the model to the 
surgeon who made 
it possible for me to 
walk and resume 
my normal life 
again. He appre- 
ciates it, too, as he 
is a native of the 
Maine coast. I wish 
to say, too, that 
your blueprints and 
prints of previously published articles 
are excellent. Thanks for making all 
these things possible—Dr. N.C.J., Belle- 
fonte, Pa. 


AS MUCH FUN AS 
YANKING A TOOTH 
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consider Many Make $5. $10, $15 a Week Extra 
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‘The day you enroll T start sending Extra 
Mones' To showing how to. do 
Radio repair jobs. Throughout your train- 


This FREE BOOK Has Helped Hundreds 
of Men Make More Money 


J. E. SMITH, President, Dept. 85P3 
National Radio Institute, Washington, D. C. 

Dear, Mr. Smith: Without obligating me, send “Rich Rewards in 
Radio,”* which points out the spare time and full time opportunities in 
Radio’ and explains your 
time to become Radio Experts. 


in an envelope, or paste on & post 
sow! 

J. E. SMITH, Pres., 
National Radio Institute, Dept. 81P3, 
Washington, D. C. 
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PLANS FOR 
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Become an 
Expert Accountant 


he Profession that Pays 
The PL for skilled accountants — men who 
really know their business —is unceasing. Big corpora 
tions are in constant need of expert counsel in Audit- 
ing, Cost Accounting, Business Law, Organization, 
Management, Finance. Men who prove their qualifi- 
cations in this important branch of business are 
rapidly promoted to responsible executive positions 

—given an opportunity to earn real salaries, 


Send for This Book— It’s Free 


a real success in bu: 


future, clip 
eee Find peo Ne Through LaSalle! ==—= 


LASALLE EXTENSION 


Chicago 
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ELECTRICAL ENGINEERING 
ONE YEAR CONDENSED COURSE 


Prepares for technical work in the electrical 
field. Thorough training in principles, with prac- 
tical applications in laboratory and shop. High 
placement record. Modern buildings, dormitory. 
Campus. 46th year begins Sept. 28. Catalog. 


ELECTRICAL 
LIS. SCHOOL 
109 Takoma Avenue Washington, D. C. 


USED TIME TRAVELING 
TO LEARN LAW COURSE 


FOR MORE than three years, my time 
while riding between my home in 
Brooklyn and my place of employ- 
ment in New Jersey, was occupied 
by either reading the newspapers, a 
magazine, or a novel. The total cost 
of such reading seemed too expensive 
in proportion to the benefits derived. 
Consequently, I began to wonder wheth- 
er I could utilize my traveling time 
more advantageously. 

After due deliberation, I enrolled 
for the law course offered by the —— 
School. I enrolled not because I in- 
tended to practice law, but because 
I believed that a knowledge of legal 
procedure would be beneficial to me 
in practically every activity I under- 
took, either in business or elsewhere. 
I still recall the fascination and in- 
terest provided by the first lectures 
on the subject of contracts. Until that 
time, I had little or no idea that 
the simple dealings in the office, shop, 
and factory were often potential 
snares. Eventually, my legal studies 
enabled me to recognize issues which 
were detrimental to the best inter- 
ests of my employers and my fellow 
workers at the plant. One of the defi- 
nite results of my studies was my per- 
sistent election or appointment on 
executive councils of the company's 
interdepartmental organizations. 

Upon completing my law studies, I 


enrolled in the short and pleasant 
course offered by the —— School in 
business correspondence and letter 


writing. This step was prompted by 
my realization that my letters were 
not as concise, nor as compelling as 
some of the forceful memos and com- 
munications which came to my desk. 
I am happy to say that the course not 
only improved my writing ability, but 
it also improved my spoken words to 
the extent that my conversational 
speech is generally accepted as com- 
ing from a college graduate—yet I 
spent less than two years at high 
school in Brooklyn. 

Within two years, I was promoted 
to junior executive in charge of per- 
sonnel problems, My first home-study 
course began in 1923, the second in 
1925. Since then, several courses in 
military subjects forwarded to me 
from Reserve Corps headquarters have 
provided me with further insight into 
the effectiveness of home study. 

In 1930, when it became necessary 
for my organization to retrench, hun- 
dreds were dismissed, yet I was re- 
tained until the final liquidation of my 
division. Within a week, my qualifi- 
cations came to the attention of a firm 
in Latin America. My only drawback 
was my inability to speak and write 
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Sept., Jan. Mai jor Catalog. 
598 College Ave., Angol: 
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‘You men who want to know the true facts 
about employment opportunities and re- 
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Secrets of Success 


Spanish. I assured my prospective 
employers that I would do my utmost 
to acquire the new language quickly. 
My enthusiasm and my record in my 
old job seemed favorable, so I got the 
position. I immediately sent for the 
—— School's course in Spanish, stud- 
ied the lessons, and now handle Span- 
ish correspondence with as much facil- 
ity as I handle English correspondence. 

More than seven years have passed 
since my engagement by the 
Electric Co. I have had four sub- 
stantial salary increases.—J.B., San 
Juan, Puerto Rico. 


HER COLLEGE DEGREE 
WAS NOT ENOUGH 


Ir Is not unusual to hear of suc- 
cessful careers gained through home- 
study courses by young people in their 
teens and twenties. As one grows 
older, it iz very hard to settle down 
to a routine of study, especially when 
one is thirty-five, and a busy house- 
wife and mother. 

I have a college degree, but that de- 
gree didn’t equip me to go out and 
work in an office. My husband and I 
had a hard time making a “go” of it 
during the depression, and the thoughts 
of debts piling up every month soon 
undermined my health. After spend- | 
ing several weeks in a hospital, with | 
nothing to do but worry about the fu- 
ture, I decided to prepare myself for 
clerical work. 

I had heard of a newer and faster 
method of shorthand. I enrolled with 
the —— School, and learned to take 
slow dictation and transcribe accu- 
rately and quickly. I passed the theory 
tests with high grades. I became more 
enthused every day. I had dreams of 
some of our good friends giving me an 
office position, but I soon found out 
that married women were not being 
given preference, and especially any- 
one over thirty. 

The ease of learning the theory of 
this study impelled. me to believe I 
could teach it. After talking with the 
principal of an old and reliable private 
school, I was assured of a part-time 
job as teacher if I could prove to him 
that this new method of shorthand was 
faster than the one that had been 
taught in his school for more than 
forty years. Of course, my college 
qualifications were an asset here. At 
the end of three months successfully 
teaching this study, the School 
gave me a teacher's certificate. I had 
no trouble keeping my class ahead of 
any other theory or dictation class— 
much to the satisfaction of the owner 
of the school. 

At the end of a year, I had earned 
enough to pay that $380 doctor-and- 
hospital bill. I do all my own house- 
work—and I am no slouch at that— 
keep my family’s appearance equal to 
others where the mother is at home 
all day. 

True, I had to give up my bridge 
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Addresa 


BE YOUR OWN BOSS: 


Adjust, repair, typewriters, adding machines. 
Offices, factories, stores. Learn at home from 
factory expert. Good men can earn up to $15 
daily. Complete Instructions all makes only 
$3.00 postpaid or 
Money Feturned if not satiefied. Send today. 


ADDING MACHINE EQUIPMENT SERVICE 
‘3601 Michigan Dept. 1366 Chicago. 


Mh) MECHANICAL DENTISTRY AT HOME ! 


To make Crowns, Plates, Bridgework. ete., for 
= Dentists. Easy practical way to learn me- 

"chanical dentistry at home in spare tim 
FULL EQUIPMENT OF TOOLS AND MATERIA! 
INCLUDED WITH COURSE. Low tuition. Ea: 
terms, Write for FREE BOOK about this money mal 
ing profession that is not affected by machine a 

McCarrie School of Mechanical Dentistry 
207 N. Broad St. Dept. 661 Philadetphi 


PA E 24010 CATALOG 


1004 BARGAINS 
feserve Jour copy of this NEW 1959 Catalog No. 
73-9}8 NOW. Remarkable values in radios, parts, 
public address systems, amateur equipment. Don't 
‘buy a thing in radio until you get your FREE 
copy. Send for it today ! Use penny postcard. 


WHOLESALE RADIO SERVICE CO., INC. 
108 SXTH_AVERUE, New YORK, MY. 


Secrets of Success 


and other social functions, but we are 
a happy family “getting out from un- 
der”—all because I had the foresight 
to take up this wonderful course of 
home study. A general four-year col- 
lege course does not answer all needs 
in this day of specialization. I am 
glad I “specialized” through a corre- 
spondence course with the School. 
—Mrs. R. 8., Bridgeport, Conn. 


STUDIES OPENED WAY 
IN DIESEL FIELD 


SINCE leaving the School, I 
have been constantly employed in the 
Diesel field, advancing from my first 
job as ordinary operator several steps 
ahead to my present job as chief en- 
gineer of the —— —— Corp. From 
my experience, I wish to urge every 
student, or anyone who intends to go 
into the Diesel field, to give his whole 
attention to gaining a thorough know- 
ledge of the equipment he expects to 
handle. That is the type of prepara- 
tion I received at the —— School, 
and I realize how much it has helped 
me advance in this work. Also, in 
my experience of hiring men, some 
of them School graduates, I 
have observed that the man who goes 
farthest is the man who has had the 
preparation and who has spent his ef- 
forts to get it thoroughly.—R.E.L., Los 
Angeles, Calif. 


ACCOUNTING LESSONS 
BROUGHT BENEFITS 


I BELIEVE I can say that I owe all 
my advancement during the last fif- 
teen years to the course taken with the 
—— Schools. I had had a four- 
ye&r high-school course in commercial 
subjects, and was working as time- 
keeper and lumber grader for the —— 
Co. when I was offered the opportun- 
ity of becoming their cost accountant. 
I accepted the offer, and immediately 
enrolled with the — Schools 
for a course in certified public ac- 
counting. Before finishing it, I was 
made the company’s Vermont office 
manager, and later, its traveling audi- 
tor. During a shut-down of the mill, 
I was able to pick up some accounting 
and auditing work to help with the liv- 
ing expenses and keep me off charity. 

About five years ago, the manager of 
our municipal office died, and because 
of my training in accounting and man- 
agement, I was given that job, which 
I am still holding. 

Since I finished my course, I have 
purchased several reference books from 
the Schools for further 
study, and I am thoroughly convinced 
that anyone can make a success of 
home study if he takes subjects for 
which he is adapted and in which he 
has interest. I should probably still 
be working for day’s wages as a time- 
keeper or lumber grader whenever and 
wherever I could find a job, if it hadn’t 
been for my home-study course— 
A.T.T., Concord, N.H. 
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Wonders Through The 
MICROSCOPE 


A new book which tells you all 
about MICROSCOPY. Turn 


an inexpensive microscope on 
hundreds of specimens within 
a stone’s throw of your front 


door and you step off into a 

new world of wonders. Com- 
plete Manual for amateurs. How to use 
equipment, secure and preserve specimens, 
take photomicrographs, etc. Numerous il- 
lustrations, Full cloth bound $1.00. 
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All the raw materials for building a model 
of the “Alabamo™ are contained in Kit 10S 


Learn Model Making 
with our 
Construction Kits 


F YOU love the sea, you'll enjoy build- 
ing ship models. It's a satisfying hob- 
by, too, because your miniature craft 
when completed will be a valuable deco- 
ration and the envy of all your friends. 

Our construction kits contain the raw 
materials you need, and complete in- 
structions are included so you should 
have no difficulty. A wide choice is 
available. There are the Alabama, Con- 
stitution, and similar historic ships; 


warships, such as the battleship U.S.S. | 


Texas, liners like the S.S. Manhattan, 
and other types. 

We also have furniture, whittling, 
and model railway kits. A complete list 
follows: 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.8. Manhattan, 12-in. ... $1.00 

H. Cruiser U.SS. Indianapolis, 
12-in. 1.50 

J. Clipper ship Sea Witch, 13-in... 1.50 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in. 1.00 
N. Four U.S. beetles each 6%- 
in. . 15 
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Bea Taxidermist 
a 


specimens Into fine groupe, Wild ume not 
geen pea faveatigaet 


FREE BOOK foi. 5e ou Ss'tes 
user have fun 


Taxidermist, ‘a home mi ‘and 
PROFIT from your HOBBY. Old reliable school, 
250,000 successful students. Students earn BI 
PROFITS mounting specimens for others. Thi 
strange ‘Bi ‘Will interest and amaze 
Nothing like it—Send "TODA Y—this MIN| 

for YOUR Free copy. State your AGE. 


N. W. School of Taxidermy, 


3996 Elwoed Bldg. 
Omaha, Neb. 
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New Ideas 


FOR HOME 
MECHANICS 


This motorized shop 
is many tools in 
one. Above, it is 
set up os a lathe 


Set vertically, the tool 
serves as a drill press 


OWERED by a motorized hand tool, a com- 

plete home workshop for making models and 
small novelties in wood or plastic materials is 
now available to home craftsmen. Complete 
with all accessories, the outfit provides a lathe 
having a capacity of nine inches between cen- 
ters for work up to an inch and a half in 
diameter, a drill press, power saw that cuts at 
various angles, shaper, carver, sander, and 
grinder. Each of the tools is scaled down from 
standard-size professional specifications. The 
power unit may be removed from the head- 
stock for use as a portable hand tool. 


In the two photographs above, 
the combination shop is being 
used as circular saw and shaper 


Tool for Electricians 
Cuts Cable Sheathing 


METAL electric cable is cut open eas- 
ily and safely with the precision tool 
illustrated below. When the cable is 
clamped by the tool jaws, turning a 
small handle revolves a circular steel 
saw to cut open the sheathing. Insula- 

tion is then sliced through 
with built-in shears. 


Lock Has Four-Way Key 


UTILIZING a four-sided key, a new 
padlock for home use provides maxi- 
mum protection in compact size. Six- 
teen locking surfaces and eight lock- 
ing levers that move in four directions 
constitute the operating mechanism. 
Extensive tests are said to have proven 


¢ “S the lock pickproof. 


POPULAR SCIENCE MONTHLY 


Have You Had These 


Strange Experiences? 


Wi0 has not experienced 

that inexplicable phenom- 
enon of sensing an unseen 
presence? Who has not sud- | 
denly realized that he has | 
been listening to a conversa: | 
tion within himself—an_elo- | 
quent appeal to self from 
some intangible intelligence? 
Too long have the restrictions 
of orthodoxy and ridicule of 
unenlightened persons kept 
these commonplace occurren- 
ces shrouded in secrecy. Learn 
what the world’s greatest 
thinkers, artists, poets and 
geniuses found by accident— 
that the intelligence just be- 
yond the border of thinking 
consciousness is man's foun- 
tain-head of imagination and 
the source of the greatest cre- 
ative power he can command. 


Accept This FREE Book 


You cannot better your place 
in life by thinking only in 
terms of what you have read 
or heard. Only by the intelli- 
ent direction of your inner | 
‘aculties will you receive that | 
needed vision and impetus to 
carry you beyond the plod- 
ding, routine-enslaved masses. 
Let the Rosicrucians send you 
a Free Sealed Book that tells 
you how you may learn to 
employ and enjoy your nat- 
ural heritage — the forces of | 
mind. Address: Scribe E.C.A. | 


a] 


‘The ROSICRUCIANS (AMORC) San Jose, Calif. 


LO. (Not a religious organization) 


WOODWORKER'S 


Turning & Joining 
MANUAL 


This new manual is 
written especially for 
the man who likes to 
make things in his 
own home with power | 
tools. Tells what | 
power machinery you will need to turn 
out beautifully finished furniture. How 
to use the cross cut saw, ripsaw, miter 
saw, jointer, and band saw. How to 


bore and mortise by machinery. 

Scraping method of wood turning fully explained 
—how to turn a plain cylinder, smooth cylinder, how 
to use a skew chisel to square ends, how to make 
shoulder cuts, taper cuts, convex and concave cuts. 
How to make a tilt-top table, gocasional table, reed- 
ing and fluting, faceplate and chuck , turning 
rings, veneering. How to make the surface perfect, 
how to apply stain, wood fillers, finishes—wax, oil, 
shellac, varnish, lacquer. | 

Also, how to’ equip your home workshop, what 
hand tools you will need in addition to power ma- 
chinery. Ail about wood joints. 

‘Complete working diagrams with step-by-step in- 
Siroctioue foe fatricate; designe. cabtoct masking, 
236 illustrations, 192 th bound, only 
$1.00 COD, Send ofdes WITH NO MONEY for 
MQRUAC Bay poten ic00" Dice Towa 

AL. | Pay, postmen lus eae 
Postage when book arri 
POPULAR SCIENCE—Dept. 98 
353 Fourth Ave. New York, N. Y. 


Automatic Door Catch 
Insures Snug Fit 


Installing the catch inside a 
cabinet to make its warped 
door shut tightly. A spring latch 
engages the hook on the door 


ARPED doors of cupboards or | 

small closets can be made to close 
tightly with a compact catch that fas- 
tens inconspicuously within the closet 
at the top, bottom, or on a shelf. A 
spring-operated latch exerts a four- 
pound pull from within the cabinet to 
seat the warped edge snugly wherever 
it is necessary. 


Burglarproof Lock 
Has Alarm Bell 


Front and rear views of the alarm-lock device 


ESPECIALLY useful in protecting apart- 
ments, country houses, or small cot- 
tages from intruders, a novel alarm 
lock fits in place of any standard door 
lock and automatically rings a built-in 
electric bell if any attempt is made to 
tamper with the latch. As illustrated in 
the photographs above, the lock not | 
only houses the electric bell behind a.| 
protective grill, but contains two dry | 
cells that furnish the necessary power 
to ring it, dispensing with wires from | 
a remote power supply. The conven- 
tional flash-light cells are easily re- 
placed when worn out, and the appa- 
ratus is said to be so sensitive that | 
even tampering with the door will set | 
off the alarm. 
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Please mention Porutar Science Montaty when answering advertisements in this magazine. 


Are You 


[es 


e 


Worried 


about holding 


your job? 


} WHEN one of your fellow-workers is 


“Tet, out” —does it make you wonder 


| whether you're next? 


Does the fear of having to go job hunting 
—perhaps this very next week—sometimes 
spoil your whole day—now and then keep 
you tossing restlessly in the night? 

It’s high time you stopped! 

For it’s so easy to stop if you'll only give 
yourself real cause to fecl secure in your 
present position. 

But be sure that it is real cause. See to it, 
that your value to your firm really does 
become so great that’ they'll feel they must 
keep you. 

Seem difficult? Well, it needn’t! It’s fairly 
easy! Every year there are thousands like 
you who accomplish it—thousands to whom 
LaSalle training gives the value—yves, and 
self-confidence—that holds jobs and even in 
hard times may tin promotions! 


©Twice they kept me and let others go,” 
writes M. F., “principally bee I was 

a Las ‘ained man, My salary has more 
than: dauijed and expat to gaxigtitzon, 
from here.”” 

From the moment you begin LaSalle train- 


ing, you start to rise above the crowd. You 
win new interest from your employers. You 
take on added value, And right through 
your training—even long after/—LaSalle 
still helps you keep forging ahead, 

y not start today to count LaSalle 
training as one of your own assets? 

Liberal terms can easily be arranged. And 
the coupon below will bring you all informa- 
tion—without the slightest obligation, 
ing your future! Risk just a 
amp instead! Remember, for 
rs LaSalle has built successful 
men! 


FREE! 
Any of these 
books or ae 
” 
a \S 
a 


LASALLE EXTENSION 
Dept. 983-R CHI ICA‘ \GO 


Please send me—without cost or obligation— ma 
Hon about how Ivan: throngh yor training, equity mpsele 
tobe surer of holding my job in the business held 1 have 
checked 

(0 Higher Accountancy 
D Law: Desrecof Lt. 
0 Gom: 

0 Indus Manage 


D Business English 


(Business Management 
0 Traffic Management 
D Stenor; 

O Busine 
O Salesmanship 


‘respon- 


| 


Classified Sections 


ADVERTISING 


LEARN advertising quickly at home. 

‘Hasy practical plan. No text books. 
Common schoo! education sufficient. 
{oleresting booklet and requirements 
ree. 


Page-Davis School of Adver- 
Dept. 


MAIL-ORDER ad. reaching 1,500,900 
families throughout United States 
$15.40 inch, Newspaper, magazine, 
Fatebook free. Chicago Advertising 
Agency, 20-PS West Jackson, Chi- 
cago. 
ADVERTISE_25 words 25 magazines 
3 ‘months $1.50. neh $0.00" List, 
special offers free. Bucknam, 1774 
Htate, Boston. 
ADVERTISE: 24 words tn 250 news- 
‘papers $10. Lists free, Advertising 
Bureau, 4515-P Cottage Grove, Chi- 
cag 
ADVERTISING placed anywhere. 
Lists free. Gastellazo, 3717 Red- 
wood, “Oak Calif 
INCH display advertisement 30 mag- 
‘zines year $24. Wood's Popular 
Bervices: Atlantic City, (N. J.) 
GET Into advertising. 15-60% cash 
commission. Outfit $12.50, Write. 
Stout, Warmsprings, Ga. 


AGENTS WANTED 


BIG money applying initials on auto- 
Mobiles. Write for particulars and 
free samples. American Letter Com- 
pany, Dept. 47, Dunellen. N. 
MEXICAN novelties! 100%-300% 
profit! Free particulars. Samples 
10¢ stamps. Marquez-IB, Apartado 
1176, Mexico City. 
300% PROFIT selling gold leat let- 
tera for store windows: free sam- 
ples. Metallic Co., 437 North Clark, 
nicazo. 
500% PROFIT; Gold and colored 
‘sign letters for windows, offices, 
trucks, signs. Monograms. Easily ap- 
plied. ‘Neonite, Akron. Ohio. 
EXCLUSIVE, representatives ap- 
‘Pointed. Faucet water softener. 
Revolutionary. Luxusoft, Sausalito, 
Cau. 
CHRISTMAS Cards. Sell fifty assort- 
ed folders. Name imprinted—one 
dollar cost ¥ou Arty, cents. Samples 
Free. Dunbar, New Brunswick, N. J 
E sample-—amazing cleaner: 
sells homes, taverns, everywhere. 
Big proft——fast repeater.  Besco, 
5009-X. Irving Park. Chicago. 


pages, 25c. Order today. Satisfaction 
ranted. Trailer Supply Co., 411- 
Jackson St., Wausau, Wisc. 
LAY trailer fabrics in Ferdico trail- 
er-top | cement,” durable, water- 
root, Write for folder. Ferdinand & 
10. 599 Albany St. Boston, Mas: 


AVIATION 


GET into aviation. Air transport pi 

lots get up to $6,000 per year, m 
chanics. $2,500. Léarn ‘at this 'Go 
ernment approved school, Write for 
complete information. State age. Lin- 
goln Airplane and Fiying School, No. 
Biol.” Aircraft’ Bullding, Lincoln, 
Nebr. 


F mnechanie's Weense que 
with answers, diagrams, 
Engine “Mechanic's, “S125. 
Both” postpald:, "$8.00" rernitiance, 
Meyer gineering, Box 8, Hemp: 
stead, N.Y 


AVIATION apprentices. Good pay 
future. Write, immediately, en- 
closing stamp. Mechanix Universal 


Aviation Service, Strathmoor Station, 
Dept. H-2, Detroit, Mich. 


AFTERNOONS Free! $300 month— 
‘home! No canv. Expect, surprise! 
Folios-B, Station D, Los Angeles. 


PROPELLERS for airplanes, sleds. 

‘Also’ icesied blueprints. Catalog 
dime. Lorenzen Propeller Company, 
Niles. Mich. 


AIR CONDITIONING 


CHRISTMAS card box assortments 
HRISTMAS att ;POx, agacriments 
att cal oia a hate ir feels lives 
Eee en ang ae 
tional 22 folder ‘Champion’ assort 
sen ee eaee See fast 
BR aa ae 
ligious, humorous and everyday as- 
sortment. Write today, Samples on 
approval. Silver Swan Studios, 320 
AMAZING opportunity. Give away 
valuable premiums and samples 
with famous quality coffee, spice: 
See osama, eS Rs 
excellent pay. Your roceries at 
wholesale. $500.00 yearly bonus and 
yibolesale, 990-08, Yearly, Dons and 
Experience unneces: rary. + aban Co., 
é 


ency. Earnings up to $240 in a 
month. New Ford Gedan given you as 
bon! I send complete outfit. You 
don't risk a aya Details free. 
Albert Mills, 32 Monmouth, Cin- 
dnnat, “Onis. 

BIG Money applying initials on au- 

Homobiles. edteal thing today. 
Free Samples. Also, sideline sale: 
nen for namie plates nd tire cover 
transfe! “Ralco,”” 1305 Washing- 
ton Boston, Mast. 


PROFIT with new 


roducts, Make, 
Research: 


ratory, Chemists, FB-1142 Sun- 
nyside. Chicago. 


HOLDS-UM dry powder cement. 

‘Waterproof... Fiteproof. “Never 
shrinks. Nevér deteriorates. Litera- 
fure’ free. Five ounces 25¢, pound 


65c. Delivered. Holds-Um Company, 
Royal Oak, Mic 


AGENTS — Opportunity make mone; 
book containing 107 successful Dusi- 
ness plans; home-office: send for free 
introductory booklet. Elite Co., 214-A 
Grand St, N.Y. 
IMPORTING! Wholesale supply di- 
rectory of foreign manufacturers 
and exporters. Over. five million 
items. 10c postpaid. Bison Service, 
D-PS, Buffalo, Minn. 


AIR-CONDITIONING Outfits; easily 

built! He ‘work-shop, ‘stores, 
offices! Enjoy “mountain ali,"* year- 
around health and comfort. Complete 
instructions. Seven different Diue- 
prints. Send $1.00. Money-back guar- 
antee. Servatex Company, 850-PSM 
Madison Building, Milwaukee, Wisc. 


ANTIQUES, RELICS 
INDIAN ‘GOODS: 


12, ARROWHEADS, spearhead, Jance- 

head, $.99. 3 gempoints $.99. 3.000 
bargains,” Biunderbusses, “flintlocks, 
gurlos, Photolist 10c. Museum, Rut- 
jand, 


PREHISTORIC Tomahawk, fine ar- 
ew and ome spearhead: $1.08, 300 

gree arrows $2.50. Peace Pipe = 5 
Ast 5e. Postage extra. Caddo Trad- 

ing Post, Glenwood, Ark. 

100 GOOD ancient arrowheads $3.00: 
Tomahawk head 50c. Flint knife 

25c. Mlustrated catalog 5c. H. Dan- 

jel, Hot Springs, Ark. 


AUTHORS’ SERVICE 


GRAVITY overcome! Described in 
levitation treatise. 25¢ coin, Den- 
is, Osgood St.. Pittsburgh. Pa. 


MODEL airplanes, boats, radios 
supplies. Catalog 10c. ‘Imperial, 
-J. McDonald, Brooklyn, N, Y. 


PROPELLERS sled, aircraft, cata- 
dog Seip eMordctatt propellers, 
General Deiivery, Dallas, Texas. 


BATTERIES, GENERATORS, ETC. 


EDISON storage batteries for lij 
ing and power. Non-acid. Odorle: 
Fifteen year life. Five year uncondi- 
Uonal guarantees. Reasonably priced. 
Tremendous savings in battery and 
light plant combinations. Free illus- 
trat literature. See-. ay Co., 87 
Sterling Ave.. Yonkers, N. Y. 
EDISON lifetime storage batteries 
Te eed pot RAS 
battery diseases. Long guarantee. 
All kinds rebuilt fenerating lant: 
motors, and miscellaneous articles at 
EEE Whereas, 
Croton F: N. 
. GENERATORS, hand-dri x 
generates 110 volts, original price 
$5.50. Special 98c. Electrical Sal- 
vage, Box 524-85, Lincoln. Nebr. 


SHORT stories and novels revised, 


typewritten, | marketed. Details 
free. Hursh "Service, Box S-1013 
Harrisburg, Pa. 

AUTOMOBILES 


MIDGET autos! Plans. parts, build- 

ing kits. New catalog-plan book, 
10c. "‘Eatest lists used motors, mid: 
ets, parts (direct owner prices). 0c. 
Irculars free. Shipps Midgets, Box 
3-K, Zanesville, Ohio. 


AUTO SUPPLIES & EQUIPMENT 


CONVERT your car to burn Diesel 
‘oil. Save “up to 70 fuel costs. 
Cheap installation. Wonderful | per- 
formance. Proven’ factory method. 
Different and better. Costs nothing 
to investigate. Write for free circular 
No. 3. Harrington Company. 201-204 
Manchester Bldg.. Portland, Ore. 


SCIENTIFIC “gas economizer, in 
creases mileage ‘B5-10¢,. Trial 

package $1.00; enough to treat 120 

Rilions. Norsemen Chemicals, Crete, 
e 


AGENTS! 205 moneymaking oppor- 
tunities. Start your own business 
from honje, office, ete. Descriptive 
ooklet free. Stamford, 3762-M 
Broadway, New Yor! 
AT home, your own manufactgring 
business. making popular _ $1.0 
novelties. Cost you gc to 15e. Every- 
thing supplied, Write, So-Lo. Works. 
Dept. J-834.-Cineinnati, Obi 
STOP experimenting, Til show you 
how ‘to make a fortune without 
capital, I did, you can. Details free. 
Peris, 10 ast Rochester. N.Y. 
BUSINESS | proposition | restivering 
mirrors, autoparts, reflectors, mak- 
ing, chipped glass signs. Write 
Sprinkle, Plater, 910, Marion, Ind. 
MAKE, products, yourself. Formula 
Catalog Fre mixo,  180-H 
Parkridge. Tl. 
$50 WEEKLY calling on stores, No 
selling, just deliver—collect. Drex- 
el Sales,’ Box 97, Drexel Hill. Pa. 


ECONOMY! Performance! Mileage! 
| Semi-diesel conversions for zaso- 
line motors. Manufacturers written 
uarantee. “Learn basic facts from 
ree, literature. Houston & Logan 
Conversions, 2021 Grove st., Berke- 
ey, Calif. 


SEMI-DIESEL conversions for auto. 

Other gasoline engines save 69% 
$5 up. Trial guarantee. Agents want 
ed. Diesifas, 359 Santa Clara, Oak- 
and, Calif. 


INCREASE the life of your battery, 
use no-corrode battery pads. Guar- 
anteed. Write Hutchison Co. 314 N. 
4th, Camden, N. J., or 25 cents per 
set ‘postpaid. 
FENDERS, running boards, radia- 
tor grills, shells shatterproof glass. 
All | automobiles including 1938. 
Flecks. Warren, Ohio. 


FREE plans for wind plant with each 

Ford rewound slow speed generator 
at $3.50 each. Plans only 10c. Wesco, 
Minneapolis, ‘Minn. 


BLUEPRINTS & PLANS 


FIFTY cents brings you a book con- 
taining complete instructions, dia- 
rams and specifications for bulld- 
Ing fireplaces at less than half cost, 

Fireside Company, Albany, Ore. 

ELECTRICAL or mechanical devel- 
opment and blueprints of your 

ideas. Send $1.00 copyrighted blue- 

prints Caryvan table. P. C. Box 381, 

Grand Central Annex, New York. 


BOATS, OUTBOARD MOTORS, ETC. 


BUILD a boat. Everything for build. 
ing or equipping your boat. Build 
a boat by the Welch ready cut parts. 
Inexpensive: interesting and profit: 
able. Send 10c for catalog showing 
boats of many types; boat harcware 
and White Cap Marine Motors. 
Welch Boat Co., Station K-9, Mil: 
waukee, Wis. 
SHIP modei Tuction sets, bine- 
prints. Largest and finest selection 
of separate fittings. Leading manu- 
facturer of model racing yacht fAt- 
tings and sails. Send 20¢ (coin) for 
illustrated catalog. A.J. Fisher, 
1002-8 Etowah Ave., Royal Oak, 
Mich. 
ELECTRIC outboard motor from au- 
tomobiie generator. Operates with 
car battery. Smooth, quiet. Easy to 
build plans’ 10c. LeJay Manufactur- 
ing, 523 LeJay Bldg., Minneapolis, 
fin. 
AMAZING 127 page book, free, fa- 
mous sportsman, Ozark Ripley 
“Tells About Fishing.” Write John: 
son Motors, 1351 Pershing Rd., Wau- 
Kegan, Ill. 


BOOKS, PERIODICALS, ETC. 


HOW to get a raise in pay. $1. most 
helpful book. 38 chapters. 10¢ it 
age extra c.o.d. orders. Canada $1.20 
duty paid. Doilar Publications, 737 
North Michigan Ave., Chicago. 
ANY “book in print. Booklet an- 
nouncing current new books on re- 
‘quest. Stenger, 203 8. Dearborn, 
chy Catan eal sete 
FREE catalog scientific, mechanical, 
and technical books. Readers Serv- 
ice, 800-3 North Clark, Chicago. 
MAGAZINE subscriptions. Attractive 
Club prices. Castellazo, 3717 Red= 
wood, Cakland, Calf. 
PICTORIAL set six, 10c. Ten other 
sets free. Robert, 6864 Irwin, Mon- 
Canada. 


BUILD IT YOURSELF 


BUILD Power Scooters, Midget Cars, 
We supply, tires, wheels, motors 
ete. Lowest Prices. Bild-ur-own De- 

Vices, 5240 Lake, Chicag 
MOTORS, tires and wheels for bulld- 
‘midget cars, 


BUSINESS OPPORTUNITIES 


IF you have some spare room, a 
basement or garage, Where you can 

profitable ‘prop 
ro! 

mg oe and ide f 

Toy Autos, 


EN aa aus aE 
fe work. For’ de H 
Reta’ Cast’ Products Co., Dept, ie. 
1006. Boston “Road, New ‘York City: 


devote 


COLOR-GLAZED concrete pottery, 
ties ue 


Make 2,300 design 
concrete lawn pottery without molds, 
power or costly tools. Cheap mate: 
Hlals. Build own equipment from our 

lang. Money-making business for 
len. Booklet, colorplate, details, 10c. 
National Potteries, 17’ West 26th, 
Minneapolis, Minn. 
ARTIFICIAL marbie 
ing, instruction coveriny 
cement flooring 1% inch 
proof, all colors, 
mental casting, 


makes $3.00 postpaid or sent, 
Adding ‘Machine wauipment Service: 
chigan, Dept. 1746, Chicago. 


Uncanny. 
joors, hones, noveitie 
roof, inexpensive, cement secrets, 
rilliant tile and liquid rubber sam- 
les 3c. John J. Payn, 945 Grande 
ista_Ave., Los’ Angelés, Calif. 

COLOR concrete surface with chem- 
cal solutions, " Beautiful | pottery 

without’ moulds, Garden’ wishing- 

wells. Stucco rock. Glazing concrete, 

Sample 10c. Hollywood Cement Cratt, 

‘8530. Wonderland, Hollywood, Calif’ 

PROFIT with new products. Make, 
sell, repeat. Analysis, Research: 

Guaranteed formulas, Biggest cata- 

log free. Special prices, leads. Gibson 

Laboratory, Chemists, FC-1142 Sun- 

nyside. Chicago. 

LEARN are welding—A growing in- 
dustry with. great opportunities, 

Consult your local school, or if there 

is none available write ‘The Lincoln 

School of Welding, Dept.” B, Box 

5798, Cleveland, Ohio. 

SAVE money, electric shaver $475; 
Chemi-Grow $1.00; office supplies; 

money making ‘books: stamp ‘brings 

folders, Lightning Speedz, Streator, 


OVER 00 operators now earning 
$10.00 to $125.00. weeltly. cleanin 
beverage coils, auto radiators, ho 
Water coils, ete., with our new: elee- 
trie ‘coll cleaners, Folder tres. Lewis 
& Son, 857 We bist Sts Chicago. Mle 
HYDROPONICS: Grow plants and 
flowers without soils Chemical crop 
culttire. Interesting, educational, Une 
sual yields. ‘Formulas, instructions 
and selected bitiiogtaphiy, €1, Hydro- 
ie, Ki 


AUTO TRAILERS 


BUILD the famous. low-cost Jim 

Dandy Cabin ‘Trailer. Complete 
PINS and instructions Soc. Plans to 
uild the beautiful, streamlined Jim 
Dandy Cabin Cruiser, $1.00. ‘Trailer 


KAYAKS. kits, blueprints. Iilustra- 
ted catalogue 10c. Viking Kanoe 
Co.. Merrick, N.Y. 


BODY-BUILDING COURSES 


EXERCISE equipment, courses. Spe- 


SENSATIONAL new sellers. free cat- | Builders Manual and ¢ataiog of trail- | “cial offers! Free booklet. Good 
(tomas, samples. Paty Co., Somer- | er parts. supplies ‘and eqiipment— | Barbell Co., Dept. 6, 917 Bim, Read- 

ville, Mass. | over 100° interesting, ‘illustrated | ing, Pa. 
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ponies. Box 613. Guti 
Start 


205 “MONEYMAKING plans. 
your own business from home, of- 


fice, Vote making "$2-879 weekly. 
Booklet ‘frees Stamford, S485 
Broadway. New York. 


MEXICAN feather pictures, 100% 

profit, easy sales. 50c (Stamps) 
bring $2.00 worth samples, detalls, 
Refunded if unsatished, Mexicanart- 
P, Apartado 1593, Mexico City. 


POPULAR SCIENCE MONTHLY 


at 


100 PUBLISHERS addresses sup- 
plied who buy photos. Also valua- 

ble photo selling, Information. 25¢ 

copy postpaid. National Distributing 

Go., 711 Hammond Ave., Superior, 

Wis. 

GET dollar bills, 
galore. Nearly’ a 


quarters By mail 
Il profit. Partieu- 


lars free. Stamp appreciated. Vick- 
er’s, Dept. PS-3, Chapmansville, 
‘West Va. 


DRAFTSMEN. Increase income hun- 
dreds of dollars, Preliminary, in- 
struction, introductory material. 25c. 
Draftsmén’s Foundation, 145 Warren 
St. West Medford, Masi 
FREE booklet describes 107 plans for 
making $20-$100 weekly, in home 
or office, business of your own. lite 
Co., 214-4 Grand St., New York. 


COUNTRY Drives or movies after- 


noons! Work mornings home. No 
canvassing! Folios, Station D, Los 
Angeles. 


LIKE to draw? Barn steady income 
tracing ‘and duplicating cartoons 


for ‘advertisers. Adservice, Argyle, 

Wisc. 

SELL_by mail! Books, novelties 
Bargains! Big profits, ' Particulars 

free. C. Elfco, 438, North Wells, 

Chicago: 


SCOTCH Welners, Something differ 
ent. Wholesome. Make them, sell 
them, $1.00. R. Preston, Box’ 511, 
it Cariada, 
proven “one mai 
matiorder propositions, No ped- 
ging. "Weymouth Branch, “Box 1, 
Boston, Masi 


FOR an extremely profitable lifetime 
business, operate a Collection-Cred- 
it Agency. Free folder. Cole Asso- 
ciates, Syracuse, N.Y. 
FREE] Big book explaining rubber 
mold-making, statuary casting, 
ete. Write Stewart, 2927 Wilcox, 
Chicago. 
“SUCCESS, Beacon. 
moneymaking opportunities. fd 
articles! Dime,“ Jay. Publishers, 
6054-R Kenwood, Chicago. 
GOLD Bond Mailer,” 52 page mag- 
‘azine chockful moneymaking tips, 
opportunities, only 10c.. Berts, Box 
1436, Long Beach. Calif. 
BARGAIN. Master directory. Chuck 
full of unusual bargains, best sup- 


ply sources, etc. ostpald.. 
By seerest pal 
FD sted 


t KY. Over 
Dilsiness plans. Partictlars for 
stamp, Acme Blang getviee, Dept. L, 
Box 80a, ‘Tulsa, Okla. 
WHERE to buy at lowest wholesale 
on 


Jocal or 


00 


BASS: at the Camera Cross Roads 
of the world has just issued a new 
gpd sensational | Bargaingram No. 
235 listing outstanding values in 
Cameras and accessories. Here are 
a few typical items: Bass’s own De- 
Franne Sport, 16 or 8 shots on 120 
Toll film with’ F:3.8 lens, Prontor II 
shutter, velvet ‘lined case, $29.75 
Dollina’ II, | Range-finder’ coupled 
Radionar lens, Compur Rapid 
shutter, $49.75; Super Press Bee Bee 
6x9 cm. film’ pack and plate with 
F:2.9 lens, $59.75; and dozens of 
other superb. Values. Order from 
above or get Bass’ free Bargaingram. 
Write Dept. SP, Bass Camera Co. 
179 W. Madison’ St., Chicago. Ill 
NO-more wasted film or unnecessan 
expense. Take pictures you can be 
proud of. Sell to. magazines and 
newspapers. Make good money wher- 
ever you live. Easy, low-cost, home 


study’ course ‘stows’ you how! Free 
catalog. Universal Photographers, 
Dept. T. 10 W. 33 St., New York City 
FREE. ‘contains 

char ‘simplified rec- 
ords, glossary. Also folder of sup- 
lies, gadgets at fractional prices. 


uush postcard. Econo-Cam, 260-8 


‘Troy Ave., Brooklyn, N. ¥- 
20% TO 40% discount on films, pa- 

per. still or, movie cameras. Write: 
Paramount Co., 327-PS, East 92nd 
Bt., New York. 


DUPONT superior 
‘guaranteed 
sid 


panchromatic 
‘Bina 25. took, roll 
jevelopment. Corp. 
13 New York. 
COLOR your own photographs, Six 
color set., Finest quality. full in= 
structions “25c. “Kilhe Paint. 'Co-, 
4515-D Cottage Groves Chicago. 
FREE! book, “How to Sell_ Snap- 
shots.” Fomo Company, Canton, 
ono, 
CAMERA bargains galore. Get_my 
1938 Hobbygrams” Hobby Man, 
Jefferson. Towa, 


DETECTIVES 


DETECTIVES earn big money. Make 
secret investigations. Experience 
unnecessary. Detective particulars 
free. Write, George Wagoner, 264¢-P 
Broadway, N.Y. 
DETECTIVES. Secret investigations. 
Short easy method. Home, travel, 
Particulars free. Write International 
Detective Training, 14-P Journal 
Square. Jersey City. N. J. 


DOGS, BIRDS, PETS 


OLD English sheepdogs, Unusual! 
Unique? “Devoted! AKC “Tspical 
Custer Kennels, New Rumley, ‘Ohio. 


EDUCATIONAL & INSTRUCTION 


500,000 used technical 
ness books. Sold, 
changed. All ‘subjects. Satisfaction 
uaranteed. Cash paid for used 
ks. Complete details and illus: 
trated bargain catalog free. Send 
name. Nelson Co., 3334 Manhattan 

Bldg., Chicaro. 

GET a government job, Men-women, 
$105-$175 month. Dependable. Pre- 

pare immediately for next examina- 


and. busi- 
rented, ex- 


Uons. Experience usually ‘unneces- 
sary. Full particulars, list positions. 
Write today. Franklin’ Insti: 


Dept. A49. Rochester, N.Y. 
USED correspondence courses and 
Educational Books sold or rented. 
Inexpensive. Money-back, guarantee: 
Write for Free Catalog listing 4000 
Bargains. (Courses bought). Lee 
Mountain, Pisgah. Ala. 
RADIO, engineering. broadcasting, 
aviation ‘and “police radio, servic 
ing, marine and Morse. telecraphy 
fauignt thoroughly. ‘All expenses low. 
Catalog free. Dodge's Institute, Pop: 
lar Sti. Valparaiso, Ind 
GROWING plants without soil, 


Structions "on equipment, mixin 
MANY makes of candid cameras de: | and use of chemicals. $1.00, ‘Dav 
livered at cut prices. Catalozue | son and Dorn, 4619 West Washing- 

tree, Camera Store. Sac City. lowa. | ton Blvd. Los Anweles z 
SAVE. Up to 3077 on lm. “paper. | SLIDE rule and 32 pase geiC-teach- 
cameras, supplies. Economy Photo, | ~ ing manual Sde pastpalds Catalog 
Greensburg. of Sélentiie Apparatus 0c: Labora: 

Lory Specialties Co., Wabash, 
CAPITAL BECOME a columnist, | Pamphlet 
years. ex 

HOW to obtain capital, fully. ex ation D. Los Angeles. 


plained, 
ice, Wapakoneta, Ohio. 
1954. 


articulars free. Star Serv 
‘Established 


prices, Information free, CARTOONING course: 30 lessons, 
Box M-312, Bayonne, N. J. over, 600, Iustrations, raging. 
5 cal formulae | pens and pencils; complete $1.00 post: 
CORE Taiyses, ‘Abon’ Gon Cleve: | paid. Scovel Studios, Box “T1S-S, 
land, Ohio. folly wood, Calif. 


HANDY men. Barn money home op- 
erating Community “Fix-It Shop. 

Stafford, Makanda, Til. 

MAKE your own rubber molds, Sam- 
pie and details free. June, 101-0 

Beech, Holyoke, Mass. 


‘ADDED income ideas. Mail Sales 
News magazine, copy 10c. Katz, 
4254 No. Kimball,’ Chicago. 


PLASTHX Industries offer industri- 
Ous men an opportunity to start a 
business of their own, manufactur- 
ing art goods, novelties and utility 
roducts in Plastex and marble imi- 
ation. ie material makes regular 
10¢ store sellers. Rubber moulds fur- 
nished for speed production. Small 
investment brings big returns. Na- 
tionwide demand in these low priced 
oods. Ambitious men have chance 
lagtex. Indus- 


real. prosperity. PI 
tries, Dept, S,, 1085. Washington 
Wer, New York, Ne, 


BUSINESS SERVICE 


25¢ monthly, Permanent mail ad- 
‘dress, 207 East $1 8t., New York, 


CAMERAS, PHOTO SUPPLIES 


CAMERAS and supplies, Free illus: 

trated photographic aimanac list= 
ing everything” photographie =~ stil, 
movie cameras, hims, lenses—at tre 
Mendous savings. Hundreds of bar- 
ming, new and ued, All guaranteed. 
Wertake your old camera or equip: 
ment in frade. Write for free copy 
of new. Photographie Almanac and 
Tnoney-saving? sbargain book <— just 
Sutl Limited ealtion. Burry? Central 
Camera” Co., “(Photographic Head- 
Guarters since 1899), 230 South Wa- 
Bash, ‘Dep! Chicago, 


MAKE money in photography, Learn 

quickly at home. Spare or. full 
time. Easy plan. Previous experience 
unnecessary, Common school educa- 
tion sufficient. Interesting booklet 
and requirements free. “American 
School of Photography, 3601 Michi- 
gan Ave., Dept. 1742, Chica: 


IF you go to Mexico, ask first for 

prices and pamphlets of finest Ger- 
man quality. miniature and other 
cameras, binoculars, movie cameras 
and projectors. Foto Mantel Sucr. R. 
Rudiger, V. Carranza 11, P.O. Box 
1459, ‘Mexico City-111, Branch store: 
‘Tijuana, Baja California. 


SEPTEMBER, 1938 


bet. Samples, 

play-Letters: Co. 
‘ork. 

LIKE to draw? & 
tracing and duplicating 

for advertisers. Adservice, 

Wise. 


LETTERING made easy. “A to Z." 
‘Two volumes. $2.00. Samples fo1 

stamp, Stein Stidios, $49 Broadway, 
ew York, 


fn steady Income 
cartoons 
Argyle, 


CARTOONISTS. Do you need any 
kage? 25¢ each. Dietz the Gazster. 
1618 Westmont Ave., Pittsburgh, Pa: 


CHALK TALK STUNTS 


LAUGH producing program. $1.00. 
Illustrated catalog 10c. Cartoonist 
Balda, Oshkosh, Wisc. 


CHEMICALS & APPARATUS 


FILE your small samples: glass vials 

in ‘partitioned and. indexed cases, 
Each sample easily visible. instant 
available. Invaluable to chemists, bi- 
Ologists ‘ind mechanics. ‘Your collec: 
tion soon becomes irreplaceable. Send 

tal card for descriptive leaflet or 
P5e.for an assortment of 4 special 
Yiais. R.P.C. Co., 116 Liberty St. 
New York City 


FREE chemistry catalog. Suppiles at 

‘Sc! Equip complete laboratory. 
Send 3c for postage, Kemkit Scien- 
{ific Corporation, 397B Bridge Street, 


ANALYSIS. Research, Newest guar- 

anteed formulas. Biggest catalog 
free. Special prices, leads. Gibson 
Laboratory, Chemists, FD-1142 Sun- 
nyside, Chicag 


HANDBOOK for chemical 


‘experi- 


menters, hundreds of experiments. 
iment 


illustrated, 50¢. Ex ‘booklet 
ing’ Scientific Co. 
WIN 1938 award on honor roll of 
amateur chemists. Full particulars 
and catalog, 10c coin. Clinton Chem- 
ical Co., Swedesboro, N. J. 
MICROSCOPES, mineralogy, chem- 
istry, telescopes, binoculars. Cata- 
log freé. Tracey Laboratories, Evans- 
nT. 


LEARN tool. die, machinist work, 
screw-machines, Booklet “G" free: 
Allied School, 615-W Lake, Chicago. 


ELECTRICAL SUPPLIES & EQUIP, 


TELECHRON synchronous motor 

drivers time switches. 110 volts. 
$3.00. Can do anything. “Motors sep: 
arate’ $2.00. Celenoids 35. each. 
Three digit counters 35¢ each. 10:1 
gear reducers, 25¢ each. Friidaire 
Units 1/3 H.P., AC or DC, complete 
$20.00. Without’ motors, $12.00. Hast- 
gin Salvage, 208 Lafayette St., New 

: 


MICROSCOPES, Slide making sup- 

plies, reagents, and stains. Send 
for free ‘circular “M38, Biclogical 
Supply Company, 1176 Mt. Hope 
Aventie, Rochester, N.Y. 
TELESCOPES, Microscopes, Binoc- 

ulars: 1938 ‘bargain catalog free. 
Brownseope Company, 5 West 27th 
Street, New York. 


USED microscopes, binoculars, 
tronomical telescopes, — Bought, 
sold, repaired. Send 30¢ for list. Ras” 
mussen.P.O.Box204,Amsterdani,N.¥, 
MICROSCOPES, mineralogy, chem- 
istry, telescopes, binoculars, Cata- 
log fre, Tracey Laboratories. Evans- 
ton, Tit. 
BUILD rellectin 
proe%y ,dnstructions 10e. Catalog 
ree. 


ork. 
Make powerful 
astronomical telescope in one eve- 
ping. Extremely low gost.” Atemsco, 
Box 213R. Flushing, N.Y. 


FOR THE HOME 


ENGRAVED metal name plates. 

‘Rust proof. No polishing required, 
Last forever. Pree Cireulur. Edward 
Lock, Box 1476, Washington, D. C. 


FREE instructions. 


FOR INVENTORS 


PATENT your idea. Write imme- 

diately for two free books, “"Pat- 
ent Protection” and ‘When and How 
to Sell an Invention.’ Fully explain 
many interesting points to inventors 
and ‘lustrate important mechanical 
principles. With 


ooks we iso send 
{Evidence of —Invention’’ "form. 
Prompt ‘service, reasonable. fees, 
thirty-nine years’ experience. | Avoid 
tisk of, delay. Address: Victor J. 
Evans & Co., Registered Patent At 
torneys, | “59-J."Victor — Bullding, 
Washington 
ENTORS—Time counts. Don't 
risk delay In patenting your inven- 
tion. Write for new ‘48-Page" free 
doolilet, “Patent Guide for the In- 
Nentor.'" No charge for preliminary 
information, Clarence O'Brien and 
Hyman Berman, Registered Patent 
Aitorneys,  697-F Adams Bldg. 
Washin D.C. 
INVENTORS: Sell_your unpatented 
invention with positive sutecuards 
under patent laws, New low-cost pro- 
cedure. Complete details free. Amer- 
ican, Patents, Corp., Dept. 0-8, 


WE locate buyers meritorious pat- 

ented, unpatented inventions. If 
would accept reasonable cash of roy= 
alty, write, Invention Reporter, 3A- 
11236 So. Fairfield, Chicago. Booklet 


WORKING models build, tools, dies, 
development “and experimental 

work. Engineering Service. Ask for 

estimates. R&S Engineering Com- 

pany, RL 17 East 42nd Street, New 
rk, N.Y, 


CTRIC eve catalog and reprint 
“Photocell Experience in Factory” 
free for stamp, 32 page bool * Elec 
tric Eye in Theory and Practice,” 
30c. Dent, 61, Photobell, 96 Warren 


MAKE money, rewind washing ma- 
chine motors. auto generators. 
Make AC Welder. Each book $1.00: 


10c brings particulars, catalog wind- 
ing materials. Ernest Knight, La 
le. 


ELECTRO-SCRIBE: Blectrie Pencil 
Wwrites—engraves all ‘metals. $1.00 


postpaid. Details “tree. Beyer Mix. 
AS Cottage Grove. Chicago. 
Z, fencers. Hxclusive pri 


7] 
sition. Farm Service Corp., 
chester, Ind. 


ENGINES, MOTORS, ETC. 


REFRIGERATION motor rewinding 
data. $0 motors listed, $1.50. Mo- 

for Data, Box 7631, “Kansas ‘City, 
0. 


REFINE used motor oil without cost. 
Particulars. Gerwin, Fairview. 
Oklahoma. 


FARM LANDS 


HAVE you a sound practical inven- 
tion for sale, patented or unpat: 
ented? Tf so, write Chartered’ Insti- 
tute of American’ Inventors, Dept. 
3-A, Washington, D.C. 
INVENTIONS promoted. Patented, 
or unpatented. Write Adam Fisher 
Company. 183 Enright'st. Louis, Me 
CASH tor unpatented ideas. Stamp 
‘appreciated. Mr. Ball. 9441+ 
Pleasant, Chicago. 
SAVE _up to $50.00 on obtaining a 
patent. Send 10c, Flecks. Warren, 
0, 


IF vou have a practical invention 
for sale, write National Service 
Bureau, Dept. K-1, St. Louis, Mo. 


FORMULAS, PLANS, ETC. 


FORMULAS: 15 proven moneymak- 

ing formulas $1.00. (Not. stock- 
formula catalogue ‘stuffs’ real unu- 
sual offers. List free. Marvel Lah- 
oratories, 6629 No. Maplewood, Chi- 
cago. 


ANALYSIS. Research, Newest guar: 
anteed formulas. Biggest catalog 
free. Special prices, leads. Gibson 


Laboratory, Chemists, FA-1142 Sun- 


ADIRONDACKS. Sportsmen Para- 
dise. Free folders. Charles Tyre, 

Corinth, N.Y. 

40 ACRES. neat White River, un- 
improved: poultry land. $175: $5 

down, $5 monthly. Free list and lit- 


erature. Hubbard, 269 Grossman 
Bidg., Kansas City, Kan. 
FENCING 


FENCING equipment. Foils, swords, 

masks, etc, Low prices. Free cat- 
alog. Industrial Products. Dept. PS 
19, 48 West 48th Street, N.Y. 


FIELDGLASSES. TELESCOPES & 
‘MICROSCOPES 


TELESCOPES, binoculars, micro- 
‘Scopes. 1938 Bargaingrams free. 
Hobby Man, Jefferson, Iowa. 


(CHEMICALS in 5c quantities. Cata- 
log Se. Fleischer's Laboratories, 
Everett, Mass. 


Please mention Poputar SCIENCE MONTHLY when answering advertisements in this magazine, 


BUILD an astronomical telescope. 
Catalogue free. John — Pierce, 
Springfield, Vt. 


nyside, Chicago. 

GUARANTEED formulas. Lowest 
ices. Catalogue. free. Kemico, 

500-H Park Ridge. Til. 

THAXLY formulas for perfect prod- 
ucts.” Accurate. analysis. assured. 

Resultfu research. Catalog ~ tree 

P. Thaxly Co., Washington, D. 

SHAVING and vanishing creams In= 
expensive “ind easily made, Formu: 

las 10c. P.O. Box 381, Grand Central 

Annex, New York. 


100 DOLLAR formulas 5¢ each, Lit- 


erature free. Pacific Laboratories, 
San Pablo, Cali 


FORMULAS—Latest Money Mal 
Literature Free. E-Belfort, 4 
N. Keeler, Chicago. 


GAMES, ENTERTAINMENT 


PASTIME for the whole family. 1000 

problems. Interesting and ‘educa 
tional. 25 cents. No stamps. Watch- 
man's Puzzle, 105 Brookview Ave., 
Troy, N.Y. 


Kers, 
048, 


1b 


FREE! Magic catalog 500_ tricks. 
Amaze, mystify friends. Write to- 
Station A-10, 


HELP WANTED 


‘M_M, earned $267, three weeks, rais- 
ing mushrooms’ in cellar! Excep- 
tional, but your cellar, shed perhaps 
iy fe buy crops. Bi 
ited, 3848 Lincoln Ave., Dept. 238, 


available $125-$175 
uality immediately. Wi 
rvice, C-61 ce 


HIGHGRADE SALESMEN 


BIG cash daily: 
ularly. Sell sanforized shirts, 
underwear direct to. wearer. 
Guaranteed — full 
ality features. 


Roseclifi-Quaker, 
MAN wanted 


Guaranteed 10,000 
mile tiger grip tire patch, and com- 
fi line “auto acces. 
Salesmen-distributors easily 
make up to $75 weekly, and 
Protected territory. 
ber Products Co. 
Dayton, Ohio. 
MAKE more money with Red Comet 
Fire, Extinguishers. 
Proved ‘seven years. 
Splendid saies outhit tree. Some 


ed Comet Building, Lit- 


TIRE accessories 


635 Burkhardt, 


MAKE up to $50.00 weekly part time 
uaiity advertising book 


unnecessary. Full ofits uniim- 


41 West Grand, Chicago. 
invention. No competition. Sell 
service stations and. car owners. 
today’ for territory. Box 863; 


HOBBIES, COLLECTIONS 
FREE. Combination 
‘with purchases of cellophane. en- 
yelopes for stamps, 
Bergen, N. J. 
HOME CRAFTSMEN 


ENGRAVING 
like chisel into metals 


Free iiterature. The Vezak 
252, LaMesa, © 


20 FULL-SIZED lawn on 
ferns of 
full-sized silhouette 


lok’ Instit 
Rapids, Mich. 


shapers, vises, motors. grinders. 
tools, and attachments. Send for new 
1938 catalog. Atlas Press Co.. 1818 
N. Pitcher St., Kalamazoo, Mich. 


YOUR name—5,000 mailing lists— 

25c. Get samples. opportunities ga- 
lore from all over World. Pines, 583-3 
Monroe, Brooklyn, N. ¥. 


SOUTH Bend 9” lathe milling at- 
‘tachment, universal movement, $9 
threading dial indicator, $3; circular 
free. Unique Manufacturing Co. 
4807 No. 3ist_Ave., Omaha, Nebr. 
USED power tool: ‘Orkshop_eq' 
imient-direet owner, prices: Buy or 
sell thru our service. Latest lists, 20c. 
Foolisting, Box S81-K. Zanesville, 
2. 


MAGIC TRICKS. PUZZLES, 
JOKER NOVELTIES 


LOOK! Joke goods. Pocket tricks. 

Unusual novelties. Strange curios 
ities. Startling magic. Puzzles. Low- 
est prices. Complete line. Send 25¢ 
for Giant Surprise catalog. Lawson 
Yiek Co., Dept. 101, Queens Village, 


fe Catalon 500 tricks. 
tity, friends. Write to- 
jouglas, Station A-1, 


Dallas, ‘Texas 
FREE tricks! Join Magicians’ Fra 

tel ‘Monthly magazine, sample 
10c. International Magicians, Mt. 
Morris 


mh. 

MAGIC catalo; 
Lane Co., Little Bldg., 

‘Mass. 

LEARN to entertain with, magic. 
Catalog 10c, coin. Gem, D-26, Wol- 

Jaston, Mass. 

LARGE Professional magic catalog. 
'25¢. Holden, P-220 W. 42ndSt.,N.¥- 


MANUFACTURING 


ie, latest tricks. 10c. 
Boston, 


ANALYSIS. Research, Newest guar- 

anteed formulas. Biggest catalog 
free. Special prices. leads. Gibson 
Laboratory, Chemists, FE-1142 Sun- 
nyside, Chicago. 


‘MISCELLANEOUS 


STANDARD Electric Lamp Insect 
Killer, $2.00 up. Literature free. 

Sauer Bros., 14822 Foothill Blvd., 

San Leandro, Call 

FREE literature how to locate buried 
treasure and minerals. Fisher Lab- 

oratories, Palo Alto, Calif. 


MODELS & MODEL SUPPLIES: 


CATALOGUE of over 40 engines— 
castings —supplies, 25¢, Refunded. 

Howardco, P-2417 North Ashland, 

Chicago. 

RAILWAY models. Catalog. hand- 

Ook 25e. Walthers, 259 E. Erie, 


MONEY MAKING 
OPPORTUNITIES: 


MAN in each town to Plate Auto 
Parts, Reflectors, Bicycles, Fix- 
tures, Mirrors, by late method. Sim- 
ple plan of, manufacturing at" home 
starts you in good paying busines: 
Free particulars and ‘proofs. Gun- 
metal Co,, Ave. G., Decatur, Ill, 


LIKE to write? Eurn extra money 
reparing newspaper clippings for 


ublishers. ‘Simple. fascinating, prof 
table. Stamp brings details. Div. 31, 
National Press, Hohm Bidg., 6th’ and 


Western, Los Angeles. Calif 


ALL-PROFIT mail 

Brings dollars dally 
Free "32 Ways to Make $1.- 
100,000" for ‘stamp. Co-Operative 
Service, 77 Swan, Room 213, Buffalo, 


our products. 
. Formulas. Proc- 

Accurate Analyses. Catalog 

- P. Thaxly Company, Washing- 


MAKE typical Mexican pictures from 
‘wood. 20 patterns and instructions 
25e (coin). '20 Cowboy. ni 
lawn-ornameni 
J0c, Mexican Art 
Box 332, Eagle Pi 


JIG and band 


w blades, venetian 
blind supplies. Literature upon re- 


lain“end sample blades. 

upply, Box 101, Aurora. Ill. 

KNOCKDOWN furniture. lumber, 
Tilustrated catalo; 

Dept. 101, De- 


Giles Kendall. Co., 


INVENTIONS WANTED 


SMALL inventions wanted by manu- 

facturers. I'll help you, sell 
‘Write for free cireul: 
. 7820-M Euclid Aven 


"RACTICAL inventions wanted, un- 
for particulars. Ri 


Street, New 
INVENTIONS—Patented, Unpatent- 

ht outright, royalty, Writ 
ower Co., 1 LaSalle, Chi- 


MACHINERY, TOOLS & SUPPLIES 


STRETCH your dollar with Atlas 
shop equipment. Metal and wood 
lathes, drill presses, 


arbor presses, 


REE, booklet describes 205 mone: 

making plans. Start your own busi- 

ness from home, office, etc., makin 
25-875 Weekly. Stamford, 3762- 
roadway, New York. 

RAISE Earthworms for Profit” 1 
formation, Free, Stamp Apprecia: 
gd. Bureau Zoological Research, 106 

P Broadway, Peoria, Ill. 
90% PROFIT mailorder_ opportuni 
ties. Literature free. Harvey Tee- 
ple. Decatur, Ind. 
INVENTION Finance Magazine, 80-N 
‘Wall Street, New York, Year sub- 
scription 60e.’ entered upon “promise 
to pay on receipt of first copy. 
EARN money addressing envelope 
circulars, typing. Information 0c. 
None free.’ A\ ME, 322 Empire, 
Birmingham, Al: 
FOR an extremely profitable lifetime 
business, ‘operate a. Collection- 
Credit Agency. Free folder. Cole A: 
sociates, Syracuse, N.Y. 


MODEL makers lathe; photographs 
for dime. Depoy Model Shop, Mun- 
cle, Ind. 
PRACTICAL, mone; 
literature free. 
Old Bridge. N.J. 
‘AFTERNOONS Free! $300_m 
home! No canv. Expect surprise 
Folio, Sta.-D, Los Angeles. 
MOTION PICTURES & 
SOUND EQUIPMENT 


AMBERTINT JSipm camera fim, 


making plans 
ilvester, LB217, 


INVENTORS: send immediately for 
our copies of our new free books, 
«Patent Protection’? and. ‘'S 7 
tions on Selling an Invention, = 
ty-eight pages of interesting facts. 
They’ tell how Patent Laws protect 
you; kind of sketch or model needed; 
Simple steps to take without cost; 
how successful inv: 
cured financial assistance; show i 
teresting inventions; 
tant mechanical movements. With 
We also send free Evidence of 
Invention form to help establish date 
of disclosure. Prompt service, rea 
sonable fees, special deferred, pay- 
ment plan, Strictest secrecy. Thirty- 
nine years’ experience. Highest refer- 
ences. Write us today. The facts in 


ft. for $1.95, including ma- | our books are worth money to the 
chine processing.” Daylight loading. | man with'a good invention. Address 
Weston six. Order now. Hollywood- | Victor J. Evans & Co.” Registered 
land Studio: Calif. Patent Attorneys, 58-3 Victor Build- 
NEW 200 watt 8mm projectors $19.50 | ing. Washington, D.C. 

prepaid. Automatic 16mm cameras | INVENTORS—Time counts. Don‘t 
$22.50 prepaid. Free 16mm. 8mm | “risk delay in patenting your inven- 
Usts. Home Movies, Box 2168, Eas- | tion. Write for new 48-Page fri 
ton. P: boolilet,, "Patent ‘Guide for the I 
AMBERTINT jémm. Camera film | Yentor.”" No charge for prelimi 

$1.85 for 100 feet including ma- | information. Clarence O'Brien 
chine processing. Daylight. loading. | Hyman Berman, Registered Patent 
Weston Bight, ‘Hollywoodland “Sta: | Attorneys, 697-F Adams Bldg., 
dios, South Gate. Calif. Washington, D.C. 


6mm VELOTEX. Perfect outdoor 
filmi. 50 foot roils $1.29. 100 feet 

$1.89, including processing, Sample 

free.” Velotex Laboratories, Box 

600B. Gary. ind 

CAMERA Smm bulk film. 100 ft for 
31,00 postpaid: for Univex. Key- 

stone and. Pilmo. “Processed with 
wiers. Circulars free. Fromaders, 
yavenport. Towa. 

LEARN motion pieture theatre man- 
agement,” advertising, projection. 

Free catalog. Give age. Theatre In- 

giitute, 975 Washington St, Elmira, 


MOVIE cameras and projectors 
Monthly payment plan, Booklet 
free! Don Elder, C-739 “Boylston, 
Boston, Ma: 
PROCESS your own, 16mm stainless 
Steel outfits $7.95. 100 ft. film 
$1.25. Formulas free. Boyd Labora- 
tory. Ashton. Il. 
SPORT films, Témm. and Smm., 
silent and sound. Free list. Stone, 
Box 16-PS, Station W, Brooklyn, 
S-I6MM, tities, 2c word—back- 
rounds, trick’ effects. Detailed lit- 
erature, Gine Shop, 1812 Piedmont, 
Charleston, W. Va 
5; movie film, 16-smm_ 
scene, 10c; lists free. Goodwill 
Jackson, Tenn. 


MOTORCYCLES, BICYCLES & 
SUPPLIES 
RECONDITIONED Motorcycles. New- 


Author- 


man Motorcycle & Supply Co., 40: 
9 Southwest Blvd.. Kansas City, 


HOW to protect and capitalize. on 
your invention, "Write for. free 
books’ answering’ all. the questions 
you Want to know about your pate 
and its commercial — possibhiitie: 
Over 63 years’ experience, Deferred 
fodaye'C.A" now de Go,, 385 Snow 
= CA. Bro 0. now 
Bullding, Washington, D: 
INVENTORS—send for free co) 
my 72-page book on patents. Rea 
sonable terms. Prompt action. Confi- 
dential. personal service, L. #. Ran- 
dolph. Dept. 340-A, Washington, D.C. 
PATENTS. Booklet free. Highest 
Teferences, Best results. Prompt- 


ness a Watson E.” Coleman, 
Patent . 124 Ninth’st., Wasi 
ington, 


PERSONAL 


MENT Shave without razor! Send 250 

for formula for self-shaving soap. 
Carl Greiner, 5112 N. Oakley Ave., 
Chicago, 


699. 1 


DIVORCES, Consent, few days; gic 
1756, El’ Paso, ‘Texas, 


PHOTO FINISHING 


BE modern! Get modern service, 
modern quality, ‘modern “pi 
Our modern methods give quick 
ice and bright guaranteed nevert 
pletiires. “Holl developed, 16 ‘print 
coin; 16 reprints, 25¢. Enlarge: 
A cats Mee ed 
int order to Modern Finishers, Box 
S537, ‘St. Paul, Minn. 


SEND 15¢ for Tilustrated Used Mo- 

toreycle Catalog. Bargains. Larg. 
est stock, genuine Indian Parts and 
Motorcycles. Indian Motorcycle Sale: 
K City, Mo. 


MOTORCYCLE “bargains, lowest 

prices, bargain sheets for stamp. 
Motorcycle Roch 
Harle 


MUSIC, MUSICAL INSTRUMENTS 


SONG poems wanted immediately. 
Marvelous | opportunity.’ Inquire 

Fred Strasser, 1412 Great Northern 

Bldg... Chicago, 

LEARN swing piano! Postal brings 
free folder. Christensen, 765 Kim- 

ball Hall, Chicago. 

VIOLIN-making supplies, pattern: 
instructions. Free catalog. Frase! 

2028 Stark, Saginaw, Mich. 


VIOLINS. Handmade masterpieces, 
best since Stradivarius. Lehto, 835: 

1th, San Pedro, Calif. 

MUSIC composed to songpoema, Or 
chestrations arranged. Prank Wildt, 

Lancaster, Pa. 


PATENT ATTORNEYS 


INVENTORS. Protect your rights be- 

fore disclosing your invention. to 
anyone. Form “Evidence of Concep- 
tion’’; “Schedule of Government and 
Attorneys’ fees’? and instructions 
Sent free. Lancaster, Allwine & 
Rommel, 413° Bowen Bidg., Wash- 
nto! 


INVENTOR’S Guidebook" contain. 

ing 96 mechanical movements and 
advice about patenting, (selling ‘in- 
Yentions, also ‘“Record of Invention. 
Free. Frank B. Ledermann, Patent 
Attorney-Engineer, 154 ‘Nassau 
Street, N.Y. 


SELL three new articles to homes 
‘and offices. No. ‘competition. Ten 
gents brings "particulars. “Ace Mtg. 
Co., 2219 Pine St.. St. Louis, Mo. 
THREE-WAY money-making busi- 
ness. Local or mail order. Send for 
free circulars. Ps. Kohn, 506 W. 45th, 
Chicago, Mil. 
INCREASE, your earnings: send $I 
for budget of meneymakring oppor- 
tunities. Bernie’ Pyles, 1968 Jones 
St, San Francisco, Calif. 


Please mention Porutar ScteNce MontHLy when answering advertisements in this magazine. 


PATENTS—trade marks. _Prelimi- 

nary advice. book and’ disclosure 
form fee. Personal service. Irving L. 
MeCathran, 1050 International Bide. 
Washington, D. C., Registered Pal 
ent Attorney. 
WE successfully sell inventions, pat- 

ented and unpatented. Write for 
proof and tell us what you have for 
sale. Chartered Institute of Ameri- 
gan Inventors, Dept. 3-B, Washing- 


THE Photo Mill. Immediate service! 
No delay! Roll developed, care- 
rinted and cholee of two beau 


full 
ttul Bxv double Wwelght, profession: 
enlargements, one ‘tinted enlar 


ment, or eight reprints—for 2bc coin. 
The Photo ‘Mill, Box 620-10, ‘Minne: 
apolis, “Minn. 


MAIL your rolls to film center of 
the world. Any 6 or 8 exposure 
pe dort eerie ey 
: 
Eee Dae eee ead Tes 
chester, “N. ¥.-"'the Camera City: 
5x7 ENLARGEMENTS 4 
BARE NT, ee 
carefully printed 25c. 24 hour service, 
Proposition for free developing and 
printing mi led with order. Photo- 
craft, x 6701, Canton, Ohio. 


PROMPT service—quality work. Two 
ight, Gloss En- 


‘beautiful doubie w 
largements, ‘eight guaranteed never- 

fe prints, each roll 25c. 
Photo Service, Dubuque, Tow 
CANDID camera special, $1.00 pays 

Tor 36 exposure roll of 35 MA. ‘im 
developed and each good negative en- 
larged to 3x4 ‘inches. Minilabs, Box 
485D Madison Sq., P. 0., New York. 
SIXTEEN sparkling lifetime prints, 

2 studio enlargements with roll-de- 
yeloped 25¢. 20° reprinta 25e: 100, 
1.00. Truefoto, C-122, Des Moines, 


Excel 


lowa, 


SNAPSHOTS in natural colors. Roll 
developed, 8 natural color prints, 
25e. Natural Color reprints, "3e. 
Amazingly Beautiful. Natural ‘Color 
Photo, G-152, Janesville, Wis. 
35mm ROLLS, fine-grain, developed 
and enlarged to 2%x4%4. 36 ex- 
ures, §1.00. 18 exposutes. | 55c. 
eprints, 3¢_each. Economy Photo, 
Greensburg, Pa. 


ROLLS developed—25e coin. Two 
5x7 Double Weight professional en- 
largements, 8 gloss prints. Club Pho- 
to Service,’ Box 52, LaCrosse, Wis. 
ROLL film developed, 1 print each. 
2 (enlargements, "25c coin. High 
class work. Quick ‘service. “King 
Photo. Box 447. Rockford, i. 
service! Rolls developed, 
two, Velox prints, each negative 
25¢. Hench Studios, Harrisburg, Pa. 


POPULAR SCIENCE MONTHLY 


TWO prints each with every roll de- 
veloped, 25c. Very finest quality. 

Reprints 3c each. Brown Photo Com- 
any, 2209-32 Lowry, Minneapolis, 
inn 


LARJARGRAPH finishing: Five 5x7. 
Enlargements 25c; Miniature rolls, 

developed toc; prints enlarged 24 x4 

2%c. Cordinal Photos, Summit, N. 


BE_convinced-Globe phot 

‘excelled. 8 Duo-Tone prints, 2 
enlargements. 25¢ coin. Globe Photo 
Shop, LaCrosse, Wisc. 


PERFECT tone, enlargements ap- 

proximately 4x6 from 127, 120, 116 
size negatives. Speci: 
Williams Photo 


1, 10¢, ‘postpaid. 
jervice, Boise, Idaho. 


CONFIDENTIAL | developing. | two 
prints each negative 2oc. Reprints 
2c each. Royal forth 


hotos, 3902 
Sixth, Harrisburg, Pa. 
35mm ROLLS fine grained developed. 
‘good shots enlarged to 3!2x5" 36 
exposures $1.00, 18 exposures 60c. 
Ideal Films, ‘Birmingham, Ala. 
ROLL, developed, 16  fuaranteed 
Fints 25c. Smart Photo, Winona, 
Minn. 
GUARANTEED. Roll developed, 16 
prints 15¢,,, 20 prints 25c. Quality 
Photo, Hutchinson, Kansas. 


PLANS 18 distance crystal sets. SW 

Tecord, 4250 miles, with ““Radio- 
builder.’ year 25c. Laboratories, 
7700-T ‘East 14th, Oakland, Calif. 


RARE COINS 


BIG prices paid for certain wanted 
‘coins. 1908 cent $10.00, some silver 
dollars $4000, 1864-1865 Indian head 
cents $100.00 each, dimes before 
1895 $600, liberty head nickels before 
1914-$500, encased postare 
Some large’ pennies $2000, half cents 
=-$275.00, paper money, gold dollars 
$1500. foreign coins $165, some worth 
$6000 each. You may have coins for 
whieh we pay big. premiums. ‘There- 
fore send 15¢ today for 1938 big il- 
lustrated coin book for certain want- 
ed coins. National Coin Corporation 
(2), Daytona Beach, Fla. 
$5.00 TO $500.00 each paid for hun- 
‘dreds of Old or Odd Coins. Keep all 
until posted. Send 10 cents for Iilu: 
trated Coin’ Value Book. 4x6. Guar- 
anteed Prices. 31 years’in business. 
Coin Exchange, Box 31, Le Roy. N.¥. 


COMMEMORATIVE half dollars, Lin- 
coin, Texas, Oregon, Stone Moun- 
tain, Cleveland, $1.50 each. New il- 
lustrated catalogue 25¢. Norman 
Shultz, Salt Lake City. Utah. 


GUARANTEED fadeless reprints 2c 
each, Satisfaction guaranteed. 
Photo Studio, Armstrong, Towa 


POULTRY & FARMING SUPPLIES 
HARDWOOD. ashes—fertilizer. 


cular explaining use, George Stev- 
ens, Peterborough, Ontario. 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 


109 BxG CIRCULARS  $1,00) oxo 
$2.75: 100 8isx11 bond letterheads 

602; 100 6% envelopes. 60c, “very 

thing’ prepald. New Era, Buffalo, 

Minn. 

100 LETTERHEADS, and envelopes 
$1.00, Combination 250 letterheats, 


bilineads, and statements $4.75, 
Ehilipson Press, 931 Gates Ave., 
Brooklyn, N._Y. 


125 LETTERHEADS 81x11 and 125 
envelopes. $1.00 postpaid. Benne- 
ville, 907 West’ Roosevelt, Philadel- 
phia. 
6x9 CIRCULARS, letterheads, envel- 
opes, Postcards, $2.95 1000; 5000 
$9.45, Samples, cu 
risonburg. 
HAMMERMILL letterheads, 300 8) 
‘x11, any color paper and ink; $1.4 
postpaid.” Free particulars, —Wood- 
ruffs', 2i7D Lewis, Duluth, Minn. 
PRINTING designed to please taste 
and pocket-book. Rush orders our 
specialty. Samples, “state, business. 
2038 Obear, St. ‘M 


‘Goodprint, Har- 


Sleoca 0. 
HARVEY labels, Wonderful vatues. 
Samples “free.  6618G Quimby, 
Cleveland, Ohio. 

BARGAINS, Printing! Mimeographi 
ing! Pricelist free! Gordon, B-417, 


Downers Grove, Ill. 
350 NOTEHEADS 5i:7x8 
postpaid. | Keelerprint, 

Cermak, Chicago. 
PRINTING OUTFITS & SUPPLIES 


PRINT your own cards, stationery, 
circulars, advertising. Save money. 
Rasy, rules’ furnished, Print for oth- 
ers, big profits. Junior outht $9.00, 
Job’ presses $11 up. Details free. Kel- 
sey es, B-8, Meriden, Conn. 
STOCK cuts 0c ip” Catalon 3c. 
wi Greser's, 79-8 Main St., Belleville, 


6xQ PRESS $5.00, Bargain Tree. 
Novelty ‘Shop, Downsville, La- 


PROFITABLE OCCUPATIONS 
MINK, Finest easterns and Yukons 


-, §1,00, 
4237 “West 


‘obtainable. Mink cages, complete 
$4.00. Woodall’s Mink Farm, East 
State’ Street Extension, Barberton, 

0. 

‘MINK raising is fun and highly prof- 
itable, Particulars. Empire Mink, 
Scarsdaie, 


10¢ BRINGS copy national mail or- 
der news. Three months 25¢. Box 
1773-PSM, ‘Roanoke, Va. 
NS at Wh ai 
PaSNoptain them. Folder’ free. Su: 
lius, Amarillo, 34, Texa: 


RADIOS, SUPPLIES & 
INSTRUCTION 


COPE. Locates buried 
treasure, metals, minerals. Blue- 
prints, two dollars. Details for 
stamp, Martin Radio Service, Liv- 
ingston, Texas. 


DETECTO! 


UNITED STATES, large cent, 2c 
bronze, 3e nickel and Bargain’ list, 

25e. Eleven dates large cents $1. 

George P. Coffin Company, Augusta, 

Maine. 

THREE foreign coins and 
0c. Joseph Coffin, 118: 

way. ‘New York. 

COIN or stamp lists free. 213 South 
Seventh, St. Louls, Mo. 


price list 
Broad- 


RUBBER_STAMPS. OFFICE 
SUPPLIES 


SAVE halt! Typewriters, duplicators, 

‘addressographs, dictaphones, check- 
writers, terms 10c per day. '10 day 
free trial. Write, Pruitt, 974 Pruitt 
Bldg., Chicago. 


SONGWRITERS 


SONGWRITERS—Send best poems 

today. Remarkable offer. Free 
rhyming dictionary and instruction 
book by’ famous Broadway composer. 
Songwriters Institute, 1234-5 Broad- 
way, New York. 


POEM writers, songwriters-Send tor 

free Rhyming Dictionary, Song- 
writers’ Guide. Submit best’ poems, 
melodies today for bonafide, super” 
MMM Studios, Dept. 55E, 
‘Oregon. 


MUSIC composed to words. Rhymin 

Pamphlet on. request, Phonograp! 
recording of completed song. Send 
oem. Just released “Joyce. Copy 
5c, Keenan, 259 Beach St., Bridge- 
port, Con: 


SONGWRITERS: Send your poem 

‘today for immediate consideration. 
Richard Brothers, 146 Woods Bidg., 
Chicago. 


WANTED original poems, songs. for 

immediate consideration. Send po- 
ems to Columbian Music Publishers 
Ltd., Dept. 96, Toronto, Can. 


‘stamps, | 


ket 
ferent 


offered 
stam 


SUPER-WONDER 

containing 60. dil 
from Afghanistan, 
North ‘Borneo, Manchukuo, 
Guadeloupe, Iraq, Sarawal 
and British Colonies, including na- 
tives, beasts, ships, ete.: this entire 
packet for only 5¢ to approval appli- 


cants. Big illustrated lists free. Kent 
Stamp Co., Box 87 (11), G.P.0. 
Brooklyn. N.Y. 


BIG 5c offer! Consists of Hcuador 

(large commemorative), Chile. Ja- 
| maica, Costa Rica, Australia (Kan- 
| garoo}, “Cuba, “Manchukuo,  Indo- 


ferent’ Mexico. All for 5¢ to approval 

| applicants. Maynard Sundman, D100, 

| Hristot, Conn. 

| PRODIGIOUS gift! Fantastic Ind 
china, German State, Savage So- 

malicoast, Perak, Selangor. Negri, 

Sembilan, Bicolored Banana Airmail, 


Siberia. “Absolutely, free with ap- 
provals! “Postage 3c. Saxon Com- 
Jay Street, 


ny, Dept. 8. 408 
Brookivn: N.Y 


telic Service, Box 225-8, Minneapolis, 
Minn. 


PECIA\ 
12° Jugoslavian Alexanders; 13 
Denmark Commemoratives; ‘your 


ghoice, only Yc each, two 15¢, three 
20c, Selected approvals. Altone, 2068 
Daly Ave., Bronx, N.Y. 


hina, "10 different Peru, and 10 dif- | 


FREE! Two coronation sets. Postage 
‘3c. Roberts, 312U Shearerbidg., 

Baycity, Mich. 

25 DIFFERENT South American 
10¢. No approvals. Burkhart 

Stamps, Sandwich, Ill. 

HINDENBURG Zeppelin (catalogs 
35c). Se with approvals. Shultes, 

13P. Berne, N. ¥. 


BARGAIN! 500_ beautiful stamps, 
ree; Vandal, Box 616, Stamford, 
"exas. 


UNPICKED! 100 U.S. revenues on 
documents, 10c. (1,000—60c, Van- 

yoorheis, Hyndman,’ Pa. 

FRANCE 50 different commemiora- 
tives $7.50, Lecomte, Frere Orban, 

Jumet (Belgique) 

200 DIFFERENT foreign stamps, 
0c. Monjar. 1542 Waverly, Cin: 

cinnati, Ohio. 


DESTROYED Zeppelin Hindenbura, 


scarce 5c. Approvals. French, 241 
Euclid, Cleveland. 

AT 1/10 catalos—U.S._& British 
Colonies. Meyerowitz, 1756R-70 St., 


Brooklyn, N.Y. 

100 ALL different Portugal 290. LC. 
‘Trading Company, Box 38. Belle 

rose, N. 

FREE. Packet toapproval applicants. 
Schramm. 1489 East 19th Street, 


Brooklyn, N. ¥. 
CHINA 25 different 10c. Approvals 
if requested. Wollaston Stamps, 


Wollaston, Mass 


NICARAGUAN scarce Momotombo 
gverprint cataloging $1.00, with 50 
different desirable foreign’ stamps 


FREE: 50 stamps. Manchukuo, ete. 
Postage ic, album 3c. Bullard, 
3680 Northampton, Hoston;(ntass: 


COSTA Rica diamond airmali, 25 
different Canada, 20 different Mex- 
feo, 10¢ with approvals. Reyco, Box 
5197, Metropolitan Station, Los An- 
eles. 
EXCEPTIONAL packet. Triangles, 
‘commemoratives, constitution, 
airmails. 50 others. 3c, Ap- 
Far Seas Co., Box 2154, 
louston, Texai 


pproval 
Tell ‘me the countries you prefer. 
and will send Just. what vou want, 
M. P. Skinner, 1316 Harding, Long 
Béach. Calif. 
CONSTITUTION Issue, Six different 
beautiful stamps, including Bcua- 
gor. Dominican and Guatemala, only 
0c: Approvals. Starr Brothers, 1255 
South Figueroa, Los Angeles, Calif. 
| U.S. Packet or your choice from for- 
‘eign approvals included. Postaze 
ease, “Wm. Clatworthy, Upland, 
a 
9 SCARCE alrmails from Guatemal 
Syria, Lebanon, etc., 5¢. to ap= 
proyal applicants.” Barker, Box 448- 
3, Ban Pranciseo. = 
DIAMOND shaped stamp. Liberia 
gunboat triangle two other tri- 
angles, silver jubilee. 27 others. 5c. 
Crowder Co. 127-H B. North, Balti- 
re 


SONGWRITERS wanted, write for 
free book, 50-50 plan. Song Bu- 
reau, Dept. ‘L, Salem, Ind. 


SPORTING GOODS, GUNS. FISHING 
‘TACKLE, ARCHERY 


SUBSCRIBE to the leading archery 
magazine. Covers all phases of 
archery. One dollar per year. 10 cents 
for sainple copy. American Bowman- 
Review, Albany. Oregon. 
12, REMINGTON automatic $25.00. 
‘380 Savage automatic, new, hol- 
ster, $14.00. List guns. parts, ‘tools, 
etc. for stamp. A. W. English, Port= 
age, Wis, 


4%) TRIANGLES! Guatemala Risect 


(diagonal haif-stamp); beautiful 
Liberia, three additional’ triangles, 
stamps, be. Abell Co., 


EXTRAORDINARY! Free collection! 
Azerbaijan, Belgiancongo, Tanga- 
nyika. Approvals included. Rosen- 
berg, 3544 121 Place, Chicago. 
WONDER roval thou- 
ONDER, Pony $PpraNAle «thy, 
items. Poole, 1215 Eye, Northeast, 
yak Role Lad 
FREE! 200 different Austria includ- 
ponies Builde: Brentwood, Mis- 


HEADQUARTERS for bows and ar- 

Tows, materials and, supplies. Cat 
alogue’Free. Instruction Book 50c. 
Archery, 617 South State, Chicago. 


NINE beautiful airmails from Syria, 
Guatemala, Lebanon, Costa Rica, 
ete. 5c to approval applicants. Lind? 
gren, Box 448-P, San Francisco. 
ONLY Mussolini Stamp; free to ap- 


i roval applicants sending Se for 
STAMP COLLECTING 2obrrditterent stamps. Weinnolt 
; ne, Pa, 
STNnagle from Mossmblaue Got | 140 MONGOLIA, Eritrea, Iceland, 
arnt’ worth Seaamblaue, Co. | Dominican, “Siam, Luxemburg, 
Scene)!" also World's largest ship | Manchukuo, Marino: ‘Columbia. ete., 
stamp (picturing Columbus’ Fleet) | 10c. Lufberry, Middletown, Conn. 
and fine packet other unusual stamps | TEN different nineteenth | centui 
including Georgia (Dead Country!), | United States stamps 1¢ to appli- 
Sudan (desert scene). a set of thé | cants for foreign approvals. Span- 


world’s smallest stamps—big lists 
and a watermark detector. All ab- 
solutely free to approval, applicants 
sending 3c for postage! Write today. 
Midwood Stamp Co., Dent. 2, Mid- 
wood Station, Brooklyn. N.Y. 


BAKELITE panels. Postpaid, Any | 1897 GRANDE Comore, Liberian 
thickness. $03 cubic inch. Hack- | *"Rongo Antelope, ‘Turks Caicos. 

bush, 1689 ‘Linden, North Tonawan- | cayman Islands, genuine Baden, etc. 

di ¥. ing, 3c with approvals. “Vik- 

SAVE money on radio sets, parts, 1-P, Hanson Place, Brooklyn, 
tubes, ete. Send for new summer 

catalog: United Radio Co., 8-New- | 59 DIFFERENT stamps from Ally 


ark, New Jersey. 

SAVE 50% on nationally advertised 
Tadios: §8 page catalog free. Mo- 

geli's, Dept. 51, Cortlandt st.,” New 
‘ork. 


SEPTEMBER, 1938 


countries, including Friangie, giant 
Diamond shaj stamp, new country 
of Burma. Also pair of stamp tongs. 
Only 5e to approval applicants. D. Mt. 
Ward, Desk 8, Gary, Ind. 


Please mention Poputar Science Montuty when answering advertisements in this magazine. 


ner. 100 Forsyth, New Yor! 
LIBERIA snake triangle, giant Span- 

ish triangle, 50 other stamps. Sc. 
Wright Co.; 2527-H, Guilford, Baiti- 
more, Md. 


Sniy Toe. Foreign approvals included a 
Friendly Fijatelists: Box 44288, Phil | 10rdvaia Hasele Stame Shop. TIS: 
adelphia, Pa. _ | Fourth, Bay City, Mich. 

FREE, 107 different stamps from | 101  DIFFERENT—101_ countries, 

Strange and distant lands, to ap: | 150 Rete anno 111 Jackean, 
Fonding 60 to cover postage and malt: | CRICAES 
Sending 6c to cover postage and malt: | CMEAEO——_- 

7 APPROVAL yuyers. Free United 

Be ttl Beisiaak omnes > | ARERG ine Salient Bae, 


7 DIFFERENT United States Sac. 
100, 500. Pillault, 528 Broadway, 

Oakland, Galif. 

31,90 profit from each $2 order. De- 
tails stamp. Ralph Brooks, Ar- 

kansaw. Wis. 

MEMBERSHIP [0c exchange stamps 
Correspond. Stamp Club, Box 5287, 

Philadelphia. 


TAXIDERMY 


LEARN by mail to mount birds, an- 

Imals, fish, game heads. Tan skins, 
make leather, all In one easy course: 
Old ‘reliable ‘school, founded 1903, 
over 250.000 studerits. Rush postal 
for Free 48 page book, tells allaboutit. 
Very low tuition fee right now. Ad- 
dress Northwestern School of ‘Taxi- 


dermy, 339 Elwood Bldg. Omaha, Nebr, 

FREE 32-page catalog. New ideas, 
Bargains galore. Everything for 

every specimen. Taxidermic Manu 

facturers, Memphis, Tenn 

GLASS eyes, taxidermists’, furriers’ 
Supplies. Big catalog free, Elwood 


Company, 228 Smith 


ldg., Omaha, 
Nebr. 


TYPEWRITERS 


10% OFF list, no down payments, 

10c day. Nationally advertised 
typewriters, portables, adding. ma 

ines, Brand new, factory guaran- 
feed. Booklet on request. Rockaway 
‘Typewriter ‘Co... 1OAl-¥ White St, 
Far Rockaway, N.Y. 
NATIONALLY, advertised , portable 

typewriters delivered ‘at 20% dis- 
count from regular. prices, ‘Cata- 
logue, Free. Typewriter Exchange, 
Sac City, Towa. 


WANTED—MISCELLANEOUS, 


CASH for used microscopes, binocu- 

lars, cameras, slide rules, drawing 
sets, surveying, mechanical, .scien- 
tie’ and musiea! instruments. High: 
est prices paid, day shipment, re- 
ceived. Satisfaction” guaranteed ‘or 


shipment, promptly _ returned. El- 
man's, 2300-PS8 VanBuren, Chicago, 


WELDING, SOLDERING 


LUB plans: $1.00 each. Arc-welder 

25-200 amperes from’ North-east 
(Dodge) generators. Are-welder, 2- 
600 amperes from d-c. motors. Weld- 
ers Club of America, WB-3i32 M- 
Mart, Chicago. Working model on 
display: public’ invited. 


75.200 AMPERE arc welders from 
‘Dodge generators. Complete plans 

and valuable catalog 35¢. 100 other 
enerator changes. LeJay Mfg., 323 
Jay Bidg., Minneapolis, Minn. 


FREE. To approval applicants 101 
different stamps, 3c postage. Qual- 
ity Stamp Shop, Englewood, Col 


500,000 STAMPS! General line ap- 
rovals. Whe Peterson's, Box 
300, St. Paul. Mim 


‘included. Hech Belle 
Plaine, Iowa. 
FIJI, Borneo, 23 other British co- 
lorial se. Approvals. Porter, Box 
863, Springfield, Ohio. 


509 MIXED foreign 0c, approvals 
0., 3B, 


REBUILT electric arc welders, all 
sizes, a.c.-d.c. guaranteed. Lowest 

terms, 'Money-saving prices. Service 

Go;, 3732 Cedar Cleveland, 
io. 


ve. 


WIND ELECTRIC PLANTS 


BUILD wind light plant. Complete 

ans and valuable catalog 10c. 
Wind plant parts, welders, electric 
fences. LeJay Mfg., 423 LeJay Bidg., 
‘Minneapolis, Minn. 
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WHAT TO DO With Your 
INVENTION? 


hoe Books 


MAKE MONEY AT HOME 


auae ge 


Learn Model Making 


(Continued from page 11) 


| D. Spanish galleon, 24in. hull, 30 
in. over all.... om 6.95% 
Paton facts clonly rplainea, | Er Battleship USS. Tesas, Sit... 745 | Sey bit 

nt facts clearly explain G. Elizabethan galleon Revenge, "3 aes oe 
- s 5 ee aa 
ae en neee tn kanye aint 25-in. hull, 28 in, over all.cuu. 7.25% esi rage besa aia tect 

Mail coupon belowfor  L. Farragut’s flagship Hartford, SO-LO WORKS 
Wetotoct Yor" and Sogs oe steam-and-sail sloop-of-war, Dept. 3-823 Cincinnati, Ohio 
eee ans Reggeeons 33%-in, hull, 41 in. over all..... 845* | Cycuists ATTENTION WEWORDSIET 
Invention’. We will also enclose | Q. Privateer Swallow, 12%-in. hull, CI CUISES ATTENTION icyete Lock 
Sar criginal Cortilloation. of In- | 20 in. over all 4.95¢ | dope about this new and differe 
Hn showing priority’ “22 Proc! | vy. Clipper Sovereign of the Seas, bicycle lock with the tel cable 
ban els your bere fees 

OUR 63 YEARS’ EXPERIENCE 20k: ull 228 foyer alas OOF" | wie es er ee gM 
3 Glemans profi. Trade Mork Res. 


ready to serve 
efficiently, co: 


INA 
WEEK 


ccash profits for you; full or spare [Ey 
household i 


1 
| DEPT. 298, SNOW BUILDING, WASHINGTON, D. C. 
Sentomen: Please send me absolutely tre 


Kit FOSS. “Manhattan,” 12 in. long 
Y. Trading schooner, 17%-in. hull, 


64 Pl 
bond. Est. 1908, 


as 2, in, over all. 4.90t 
2s, avy destroyer Preston, UNITED MUSHROOM Co. 
31%4-in. hall és mi 5.95* | ‘3848 Lincoln Ave., Dept. 342, Chicago, 


3S. Constitution (“Old Ironsides”), 
21-in. hull, 31 in. over all. 6.50* 


48. Clipper ship Great Republic, — P AT EN T Ss 


31%4-in. hull, 42 in. over all..... 8.40* H 
5S, Coast Guard patrol boat of new PERSONAL SERVICE > 


165-ft. class, 20%-in. hull... 4.95% | drawing, or sketch and description of your Inveation, sad 
6S. Brig Malek Adhel, !;-in. scale, fntabiity and tend you sopy of my Mepage booklet, OF ie 


hull, 33 in. over all, you prefer to read my booklet first, write today for 


tr ame-and-plank construction.. 9.75t | C02: Remistered Patent Attorney 
oo 8S. Fishing Schooner Bluenose, L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 


17%-in. hull, 22 in. over all...... 4.95t 


: 
LEARN AT HOME emi seacreey Inventions Promoted 


eos sae for making all equipment........ 2.75t | patented or Unpatented. In business over x0 
pce yousnal alert arabe oa) qulng tS study? | 0s, Confederate raider Alabama; years. Send drawing and description or model, 
pstigate 4 eguide you step by step— steam sloop, bark rigged; 3/32- or write for information. Complete facilities. 
furnish all texts, including 14-volume Law Libra- te pobler gage. HL a8 1g, References. 
ry. Training prepared by leading law professors 2 i ie 
and given by members of bar. Degree of LL.B. | OVO, I oreo oes B20" ADAM FISHER COMPANY 
conferred. Low cost, easy terms. Send NOW | (Continued on page 19) 183-D Enright, St. Louis, Mo. 


forFree,64-page“LawT raining for Leadershi 
LASALLE EXTENSION, Dept. 983-L Chicago 


INVENTORS 


PATENT YOUR IDEAS 
SEND FOR FREE BOOK => 


HOW TO OBTAIN A PATENT, | jc 

written by a Former, Member of the [I= 
Examining Corns (1922-24) of the 1.8. 
fice, If you want to profit ‘by 

you should take steps to apply for aU. 

‘once, “Your frst step 1s to get this Pree Book. 

‘This Hotere Uilustrated book contains valuable ‘in: 


Inventions Wanted 
Patented or Unpatented 


We have been successfully selling inventions, 
ented and unpatented, since 1924, Write 
jor proof, and tell us what you have for sale. 


American Inventors 
ton, DB. Ce 


Dept. 3, Barrister Bull 


PATENTS —TRADEMARKS 


All cases submitted given personal attention. 


Form “Evidence of Conception” 
jor use and “Schedule of 
and Attorneys’ Fees” —FREE! 


LANCASTER, ALLWINE & ROMMEL 


Washington, D. C. 


personally" handled. ‘on! 
Torney who is also a Formet Member of the Examining 
Corps of the U.S. Patent Office. All communications 
will be strictly’ confidential, 


MAIL COUPON TODAY for FREE PATENT BOOK, 
RECORD OF INVENTION Form. 


CARL M LER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
Woolworth Bidg., 35th Floor, Dept. 98-C, New York 


MILLER BUILDING, DEPT. 98-C, WASHINGTON, D. C. 
to Obtain a Pat- 


SHIP MODEL 
MAKING 


Nev book, shows how to, make, any 


B | This dainty clipper ship “Sea Witch" is Jeon, clipper 
Ia simplified model made with our Kit J ALi," PaputarSeenee Monta 


§ ADDRESS. enue 1 | 353 Fourth Ave., New ¥ 
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Learn Model Making 


(Continued 


rom page 18) 


Kit G—Elizabethan galleon "Revenge" 


MODEL RAILWAY KITS 


1L. Model locomotive, Hudson 
type HO gauge. Kit contains 
all the necessary sheet brass, 
brass tubes, rods, wire, springs, 
fiber, screws, boiler head, lad- 
der strip, six driving wheels, 
and ten pairs of wheels. 
Supplementary power unit for 
the locomotive 1L. Consists of 
specially built electric motor 
(6-v.) and worm and gear... 
Track kit. Contains running 
rail, third rail, cardboard ties, 
spikes, etc. for making 25 

of HO track. 

Deluxe track kit. Same 
except that kit contain 

rail chairs... 2 


2L. 
3L. 
4L. 


MISCELLANEO! 

No. 4. Solid mahogany bo 
trough 22% in. long, 9% in. wide, 
and 24% in. high over all. 

No. 5. Solid rock maple hang} 
‘all rack with one drawer, 19% 
in, wide, 33% in. high. 

No. 7. Whittling kit with two 
shaped blocks for making sea 
captain 5% in, high.. 

No. 8. Whittling kit for six dif- 
ferent Scotties. Each is 2 by 2% 
in,, sawed to shape... 

No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Includes master 
model 5% in. HIgh. 150 


Nore: If you live west of the "Mises pi River or in 


. 5.75* 


Canada, add 50 cents to all prices marked with an as- 


terisk (*) and 25 cents to all prices marked with a 
dagger (t). 


Popular Science Monthly, Dept. 98A 
383 Fourth Avenue, New York, N. ¥- 
Please send me C. 0. D. Kit. ee 
T will pay the postman the price shown abore plus 
a ow Trets ponte ip full payment. (Canadian 
‘Orders cannot ‘be sent C 


Name. 


Address... 


city State 
(Print name very clearly) 

If you prefer to send your remittance with this 

order, you save the C.O.D. charge. Remit by 

fmoney order theck or registered mall, This offer 

fa made only in the United States and Canada. 

Also see note above. 
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Please mention Porutax Science Moxtuz1 


“IT TAUGHT THE 
OLD DOG A 
NEW TRICK 


jowed us your ad.."* writes W, 


“Junior > reg Home Trial’ sounded “Immediately Junior started doing 
W.'B. “Said he had to have a Royal good t ‘we sent inthe coupon homework easier and faster. 
for homework.” hav Sery nih.” that gave mean idea . 


Z| You Can Get This BIG FAMILY HELP 


modern way to own 
Royal, Your choice of five mode 
all factory-new, reason: 


“Typing’s a cinch—with a Royal 
work out Ideas an Ht: Already Tv ot 
‘one raise, 


ACT NOW 


T Mall, coupon. toilay 
© for full detail 
hout models, price 
obligation. 


1 Rasat's Tasant, Typing 


FREE! fo) 250 
INCLUDED 


a latest wvitel Royal 


AT HOME, in sour SPARE 
and 


brand_new and complete 
the Model Railway enthusiast. 

how to save real money building 

your own track, making an auto- 

tic signal system, constructing bridges, 
culverts, tunnels, stations, semaphores, wa- 
ter tanks, coaling trestles, roundhouses, 
turntables, crossing gates, ‘switches, et 
The detailed instructions and diagrams i 
this great book make it easy. 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


Tells you how to utilize every bit of avail- 
able space in laying out your system. How 
to turn out smoke stacks, fire boxes, boi 
and wheels, in. your own shop. Complete, 
asy-to-follow instructions for building a 
box car, gondola, refrigerator, tank, hopper, 
caboose, h, pullman, baggage, and 
Complete + specifi 
s, and scale blueprint for 


nlence necessary.) 
nook 


COMMERCIAL ART 
ILLUSTRATING: CARTOONING 


Washington School of Art, Studi 
1115FifteenthSt.N.W.,Washington,0.C. 


Name—__ Age. 


Popular Science Monthly, Dept. 98 


353 Fourth Ave. ‘New York, N. Ye 


_I 
CUT ME OUT 


on ard and mail to Popular 
Fourth 


3601 Michigen Ave. 


When Writing Advertisers 
Please Mention PopULAR SCIENCE 


out. paste me 
ioathts, Deo 
UWP bring sou complete supplies and Iostra 
How to make easity seteral dollars a week in sour spare (ime. 


U. S. GOVERNMENT JOBS 
Railway Postal Clerks $1260 to $2100 Year at Start z 


P plerbleel gr betealealnel alan glade 
FRANKLIN INSTITUTE, Dept. W259 
a Rochester, N. ¥. 


Rush to me without charse—copy of 9: 
“How to Get U.S. Government Jobs,” With 
list of positions and pointers telling how to ‘quailty 


sir 
b 


a 


vame 


Many Other Government Jobs 
Carriers—Clerks—Customs Inspectors, etc. 


Agaress, 


kien answering advertisements in this magazine, 
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POPULAR SCIENCE 
IN A NEW SIZE 


-and a GREATER VALUE Than Ever! 


x... the next issue—October—POPULAR SCIENCE MONTHLY makes the most impor- 


tant change in its history. 


About two years ago, in an effort to find a way to increase materially the quantity of 
reading matter in POPULAR SCIENCE MONTHLY, without increasing the price, the publishers 


undert6ok some reader-research studies. These studies were conducted with the advice 
and under the guidance of Dr. Henry Link of the Psychological Corporation. Studies were 
made among the readers)of POPULAR SCIENCE MONTHLY . . . among the readers of other 
magazines in the field... and among the readers of general magazines. The results of 
these studies were conclusive. They showed that in general the readers of all periodicals 


preferred smaller-page-size magazines, and that 


pert 


Therefore, POPULAR SCIENCE } 


smaller page size. In this new size we will be able wo 


before has been possible. 


AVERAGE OF 272 PAGES PER ISSUE. Heretofore 
the average number of pages in POPULAR SCIENCE 
MONTHLY has been about 130 to the issue. In the 
new size the average will be about 272 pages per 


issue. 


60 HOME WORKSHOP PAGES. In the new size there 
will be an average of 60 Pages of Home Work- 
shop projects. Formerly the average was 25. 


500 TO 600 ILLUSTRATIONS PER ISSUE. Former 
issues of POPULAR SCIENCE MONTHLY have aver- 
aged 450 illustrations. In the new size the average 
will be between 500 and 600 to the issue. 


S8 PAGES IN COLOR. In the new POPULAR SCIENCE 
MONTHLY there will be an average of 50 pages 
of editorial material in 2 colors and 8 additional 
pages in 4 colors. 


NEW BINDING OPENS ABSOLUTELY FLAT. Special 
binding equipment has been manufactured which 
eliminates the use of wire stitches through the 
sides of the book. This ingenious binding per- 
mits the magazine to open flat, which will be a 


Please mention Poputar ScieNcE MoxstHty when answering advertisements in this magazine, 


this preference was overwhelming. 


the\October issue on, will appear in a 


give readérs.a greater value than ever 


Pte. 


great convenience and comfort for both the work 
bench and the easy chair. 


SPECIALLY BUILT NEW PRESS. To get the finest 
printing results we invested almost a quarter of a 
million dollars in completely new printing and 
binding equipment. The new, high-speed press, 
the fastest 2-color magazine press in the world, 
will enable us to manufacture this new POPULAR 
SCIENCE MONTHLY so economically that even with 
all the increases in value to the reader, no increase 
in price is contemplated. 


STILL 15c PER COPY—$1.50 PER YEAR. The new 
magazine will be greater in interest, page for page, 
than we have ever before produced. POPULAR 
SCIENCE MONTHLY, in this new size and with more 
than twice as many pages as heretofore, will still 
be 15c on the newsstands—$1.50 per year. 

Subscribers will find this dramatic new maga- 
zine full of exciting surprises. If you are a news- 
stand buyer, be sure to instruct your dealer to 
reserve a copy for you. Publication date of the 
October issue is set for August 31st. 


Bet ene F 


Science 
ea 


RAYMOND J.BROWN 


Some of Uncle Sam's “battle wagons." Forty-six new 
war vessels, to 

naval 
sea-fig 


be added under the $1,000,000,000 
will help make our fleet the largest 
ing force ever to fly the Stars and Stripes 


Drawings by 
B, G, SEIELSTAD 


American Navy 


BY NEW FIGHTING SHIPS 


PROMISED 


HEN the $1,000,000,000 Na- 

val Expansion Bill recently 

was passed by Congress, it 

assured that, a few years 

hence, the Stars and Stripes will fly 

over the most powerful sea-fighting 

force in American history. Together 

with the Vinson-Trammell Act of 1934, 

it provides for enough new dread- 

noughts, destroyers, cruisers, subma- 

rines, and aircraft carriers to equal in 
tonnage the whole navy of France! 

This huge program, made necessary 
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by the lapse of treaties and by war- 
fare abroad, will enable Uncle Sam to 
guard his coastline with a navy sev- 
enty percent stronger than it is today. 
Only the British fleet will equal it in 
size, and scientific aids on the new 
ships will make the United States 
Navy the most up-to-date afloat. 


By 
JOHN E. LODGE 


To warships already projected un- 
der previous plans, the new Expansion 
Bill adds three superbattleships, twenty- 
three destroyers, nine cruisers, nine 
submarines, and two aircraft carriers. 

While present plans call for a trio of 
35,000-ton battleships, the bill permits 
the President to boost the tonnage to 
45,000 tons—making the warships, the 
hugest seagoing fortresses ever to plow 
the waves. A thousand feet long— 
longer than either the Normandie or 
the Queen Mary—such steel-clad fight- 
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Left, a scene in the experimental basin at Wash- 
ington, D. C., where wooden hull models like the 
‘one being shaped below are towed through water 


ers would have a belt of armor eighteen attackers from the sky. 
ches thick and would carry a quartet Spinning four pro- 
citadel-turrets, each housing three pellers, 100,000-horse- 
<teen-inch guns. Such armament, power steam engines 
aided by sky observers, could rain will send the dread- 
screeching, one-ton shells on an enemy noughtscutting through 
ship even before it appeared on the the water at a top 
horizon! speed of approximate- 
‘he ,000-ton “battle wagons” ac- ly thirty-five miles an 
tually planned will be equipped with hour. An additional 
nine instead of twelve big guns. Even sheathing of armor will 
so, they will be more heavily armed enclose the boiler rooms 
than the present world’s largest fight- and form an inner 
ing ship, the 860-foot, 42,100-ton Brit- citadel to protect the 


ish battle cruiser Hood. The new dread- vital power plants. The hulls will be hurled against sections of such hulls, 
noughts, 714 feet long, will embody the formed of triple steel “skins,” thus produced shocks comparable to those 
latest refinements in naval architec- making them less vulnerable to mines resulting from the detonation of tor- 


ture. The firing turrets will be g: and torpedoes. pedoes and mines. Study of the result- 
proof, while a special turtleback armo' A few days ago, residents of Phila~ ing damage is giving experts data 
will shield the decks from aerial bombs. delphia, Pa., heard the sound of heavy which will aid American fighters 
Each ship will carry a battery of the firing coming from down the Delaware _ to win battles in time of w: 
latest quadruple-barreled pom-poms, or At the League Island Navy The problem which is confronting 
“hose guns,” capable of pouring out an Yard, experts were busy testing out naval architects today is how to make 
almost solid stream of slugs against these latest innovations in hull con- the latest ships proof against bombs 


struction under actual battle from above and torpedoes from below, 
conditions. High explosives, as well as from gunfire on the surf 
0 FT. 
q le ARMOR 
t_ HMS. Hood, largest cand 


HOW THE LEADING SEA POWERS OF THE 


Oe [ONS _ ——— || =r 500,000 _—/_ 
ag ae PSI LZ 
Proposed 45,000-Ton Battleships a Great 
BoMBPROOF ANTIAIRCRATT. NINE 162 GUNS | w 
US.BATTLESHIP | 
Aawawenn) | United States 
7a Fr iemmmice | © ee 
USS. Washington and USS North Carolina | 6 
35,000 Ton’ (Now UNDER CONSTRUCTION) | 


| 
=o Sk 
| 


Iaiein-tHic. 
624 FT "ARMOR BELT tw 
USE West Virginia 34800 Tons z 
(COMPLETED IN 1923) + = 
ara =z ‘ue <S.63% INCREASE 
—— 
How proposed 45,000-ton battleships compare wi ay, Za 
with the 35,000-ton "Washington" and "North z 
Carolina" now under construction, and with P y 
the last battleship to be launched for the U. S. = 285% wae a3 
Navy, the fifteen-year-old "West Virginie” er Css clerics mar: Germany 
Se seN ESTE Tere 
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Future dreadnoughts will probably 
be floating fortresses, armor-plated 
both above and below decks. An 
indication of how far vessels of the 
future may go in this direction is 
found in the latest French battle- 
ship, the Dunkerque. Heavy steel 
armor makes up 10,000 of its 26,500 
tons—about forty percent of its 
total weight. 

Most of the advances in design 
which will characterize new ad- 
ditions to the American fleet are 
being worked out with models in 
the miniature oceans of the marine 
testing laboratories at the Wash- 
ington Navy Yard. Here, rowboat- 
size battleships of wood are con- 
structed exactly to scale, smoothed 
by great mechanical planes, and 
towed through the water while 
delicate gauges and meters record 
data which reveals just how the 
full-size fighting craft will behave 
in heavy winds, rough water, and 
the varying conditions met at sea. 

For work of this kind, the 
largest naval laboratory in the 
world is under construction at Car- 
\derock, Md., ten miles from Wash- 
\ington, D. G. In designing the pre- 
‘cision ‘instruments and apparatus | 
for this $3,000,000 plant, every 
precaution is being taken to pre- 
‘vent minute errors which would 
be magnified into great ones in the 
full-size men-of-war. The rails which 
will carry the models down the 960- 
foot high-speed tank, for example, will 
be bowed upward ever so slightly to 
allow for the curvature of the earth! 

What is learned at Carderock and 
elsewhere will be applied at the ship- 
yards where the clang of sledges and 
the metallic roar of riveting hammers 
will continue for years before all the 
ships planned have been completed. 
Two 35,000-ton dreadnoughts, to be 
named the Washington and the North 
Carolina, are now under construction 
at Navy Yards in Philadelphia and 
New York City. Funds for four addi- 
tional battleships have been provided 


Silhovetted against a sunset sky, thr 


its of our mighty fleet photographed on moneu- 


vers form a peaceful picture that is belied by their bristling guns and heavy armor plate 


by Congress. And this does not in- 
clude the three dreadnoughts of the 
latest $1,000,000,000 program. America, 
today, is leading the world in battle- 
ship construction. The total tonnage 
planned will run from 315,000 to 345,000 
tons. According to unofficial informa- 
tion, Great Britain is building five bat- 
tleships, totaling 175,000 tons; Ger- 
many five battleships, totaling 157,000 
tons; Japan capital ships that total 
138,000 tons. Rumors that Japan has 
under construction three 46,000-ton 
superdreadnoughts have not been con- 
firmed. 

The advance guard of Uncle Sam’s 
new fleet, the two vessels under con- 
struction at Philadelphia and New 


York, will be the first battleships laid 
down in the United States since the 
half-completed Washington was used 
as a target for aerial bombs in 1924. 
In the fourteen years that have inter- 
vened, the airplane has come of age as 
a fighting machine. So the new ships 
will be the first designed by American 
naval men to include safeguards 
against high explosives rained down 
from the sky. 

At the opposite extreme from these 
armored giants are the swift, torpedo- 
carrying “mosquito boats” with which 
the United States Navy has just be- 
gun to experiment. Driven by Diesel 
engines and armored against machine- 


gun bullets, (Continued on page 100) 


WORLD LINE UP IN THE GREATEST NAVAL BUILDING RACE IN HISTORY 


ae 4,000,000 —————_———— re. 1,500,000. $m — 2,000, POO 


62% INCREASE 


If the naval ex- 
pansion pro- 


a << Great Bitaczin 


70% INCREASE 


Britain 


grom is carried 
out, the in- 
crease in our 
present navy 
will exceed the 
total strength of 


=e 


>_> -----<—_— United States 
“z 


63% INCREASE 


QB PRESENT TONNAGE 
<a TONNAGE ON THE 
COMPLETION OF THE 


CURRENT BUILDING PROGRAM 


eaoe —-—+—-—— 94pan 


=> 

S 

INCREASE F 
EQUALS CURRENT g 


SIZE 
Tals NAW Fa 


Present Size 
of LS Navy 


(FoR COMPARISON) 


SEPTEMBER, 1938 


VESSELS AUTHORIZED BY 
VINSON TRAMMELL ACT OF 1934 


France today, 
as shown below 


TOTAL INCREASE | 7 

OF _70ufo ExcéeDs d 
FRANCES 

ENTIRE NAVY 
‘TODAY 


y 
Zz 
z 
2 
= 
= 


4 SIZE OF U:: 

20g ADDITIONAL INCREASE 
PROVIDED BY THE NEW 
NAVAL EXPANSION BILL 
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When the fire siren at 
New York's Floyd Bennett 
Airport screams its warn- 
ing that a plane is in 
flames, trained rescuers 
rush to their posts and 
don their asbestos suits 


Responding to the call with the fire 
fighters, an ambulance stands by as the 
asbestos-clad smoke eaters enter the 
“inferno” to rescue the trapped aviator 


Fixed to the belt of each suit, a steel 
safety cable, visible in the photograph 
at the right, is used to pull a rescuer 
out of the flames should he be overcome 
by the smoke and the heat or be injured 
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IN A REALISTIC DRILL SHOW 
HOW THEY SAVE A TRAPPED 
PILOT FROM A BURNING PLANE 


Special motor cycles with 
side cars speed the flame- 
proofed rescuers to the fire. 
Large metal cylinders con- 
tain the carbon dioxide gas 
used to extinguish flames 
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Fire Fighters 


T FLOYD BENNETT Airport in 
A New York City, airport workers re- 

cently propped up a sport plane on 
its nose. One of them jammed himself in 
the cockpit, as if wedged there by a crash. 
A sky-writing plane, grounded near-by, en- 
veloped the “wreck” in smoke. The air- 
port's fire siren screamed. 

It was a fire drill, staged without warn- 
ing, for one of the world's most modern 
rescue squads. In the past, rescuers have 
sometimes been helpless to penetrate an 


From the control tower, a 
red searchlight is flashed 
at approaching planes to 
warn them not to land 


inferno of blazing gasoline and save the 
pilot of a cracked-up plane from burning 
to death. What happens today was dem- 
onstrated by asbestos-clad men who came 
racing across the field on motor cycles, 
trucks, and ambulances. 

Converging on the “burning” plane, they 
leaped into action. While some sprayed 
carbon dioxide snow from fire extinguish- 
ers, others groped through the realistic 
smoke to the “pilot,” who was extricated 
and borne to an ambulance in less than 
y seconds. Within ten minutes the 
fire’ was out, the asbestos suits were 
back on their hangers, and every one was 
back at his regular station. 


Ready for fire duty. The 
funnel-shaped nozzle on the 
hose sprays carbon dioxide 
snow to smother the flames 


Sixty seconds after their ar- 
rival, the fire fighters car- 
ry the pilot from the cabin 
of his "burning" plane 


The "fire" is out, the drill is over, and the fire 
fighters’ asbestos suits are hung up again. Only 
ten minutes have elapsed since the fire call 


Placed on an emergency stretcher, the “injured” pilot is put in the wait- 
ing ambulance and rushed to a hospital. During the rescue, a fireman, 
"overcome" by the smoke has been dragged out of the flames to sofety by 
means of the steel cable fastened to the belt of his flameproof suit 
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Violin Built Like Seismograph 


WATCHING a seismograph recording an earthquake 
gave Dr. Hugo Benioff, Pasadena, Calif., scientist, the 
idea for a new type of violin whose tone is said to have 
astounded musicians by reason of its depth, volume, 
and clarity. Knowing that both earthquakes and music 
consist of vibrations, Pr. Benioff modeled his violin on 
seismographic principles, producing an instrument 
with aluminum containers placed below the strings to 
replace the wood-inclosed air chamber that gives 
resonance to the conventional violin. The novel earth- 
quake fiddle, shown in the photograph being played 
by its inventor, dispenses with the usual woed back- 
ing, making it possible to look right through the 
instrument. 


_ 4 - 


Porpoises Are Pets in Giant Aquarium 


TAME porpoises are among the many sea denizens housed in the 
new giant aquarium near St. Augustine, Fla. (P. S. M., Apr. '38, p. 43), 
now open to visitors. The Florida miniature ocean contains two of 
these curious deep-sea mammals, which are said to be the only 
porpoises in captivity anywhere in the world. In the photograph, 
Curator Arthur McBride is shown feeding a mullet to one of his 
porpoise charges. Dr. Hugo Benioff playing a melody on his “earthquake” fiddle 


Device Reads Drawings To Make Metal Parts 


OPERATED by a ic - 
photo-electric scan- 
ning device, an in- 
genious milling 
machine invented 
by a Russian engi- 
neer is said to pro- 
duce metal parts by 
automatically fol- 
lowing scale draw- 


Pads Hold Sun-Tan Oil ing placea within it. 


- < Tests made on an 
in Convenient Form experimental 
model, it is claimed 

FLANNEL pads impregnated with a have proved that 
high-quality vegetable oil are now the unit both short- 
available to sun-bathers as a means of ens the time pre- 
applying a protective coating tothe skin. _ viously required for 
Each disk contains more than half an machining and pro- 
ounce of the protective oil, sufficient to duces extremely Wl 
coat the entire body from head to foot. accurate work. Automatic milling machine and its Russfan inventor, V. Vikhman 


Railroad Car Is 
Temporary Jail 


WHILE the county jail at 
Marshall, Mich., was being 
renovated and remodeled, 
Sheriff Perl J. Kellay pur- 
chased an abandoned inter- 
urban railroad car for use as 
a temporary lockup. Fitted 
with heavy metal doors and 
bars, the steel railroad car 
was stripped of its wheels and 
undercarriage, and moved 
onto the courthouse lawn, 
: where it served as the Cal- 

‘i 7 ie houn County cooler until re- 
1 RE Le MER modeling of the regular jail 
Lawbreakers in Calhoun County, Mich., were confined in this steel car on the courthouse lawn at Marshall had been completed. 
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This machine drives 
wire staples through 
heavy sheets of metal 
to hold them together 


Dress Form Is Molded on the Body 


PERFECT fit is assured when dresses are 
draped on a “carbon-copy” dress form 
now available to women who make their 
own clothes. Molded on the purchaser's 
own figure, the form is made by applying 
cloth and a plastic and allowing it to 
harden. It is then split, removed, and 
mounted on a metal stand. 


“Sewing Machine” Stitches Metal 


USING wire instead of thread, the “sewing machine” 
pictured above stitches together sheets of metal. The 


e J Plastic material spread 
wire unrolls from a spool and passes into the machine, 


over a tight-fitting 


where it is cut and formed into staples which are driven garment to harden. At 
through the metal sheets and clinched together. right, dress form in use 
Folding Cottage for Campers Rides on Car Roof 


UPPORTED on the roof of 

an automobile with the 
Bid of a metal frame, a col- 
lapsible house designed for 
tourists, campers, and sports- 
men can be swung down to 
ground level, unfolded, and 
set up within ten minutes. 
Four walls, hinged to a wood 
floor held six inches above the 
ground, are lifted up and 
locked into position. The roof 
is then placed over the struc- 
ture, which measures six by nine feet, has 
a head clearance of over six feet, and pro- 
vides sleeping and eating accommodations 
for four persons. The portable cottage has 
six windows fitted with sliding glass panes 
and permanent screens. When the house is 
collapsed, there is ample storage space in- 
side to carry bedding, cooking equipment, 
and other necessities. Supporting legs of 
the floor are adjustable to allow for irregu- 
larities in the ground. 


Pickaback trailer on the road. The view 
at upper left shows how the floor and 
walls are lowered from the car top. At 
left, interior at mealtime with four at 
table. Below, exterior of the cottage 
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Big Pendulum Checks Changes in Gravity 


Meg : : To obtain an accurate 
record of the variations in 
the force of gravity at 
Chicago, Ill., scientists 
have rigged a giant pen- 
dulum, 120 feet long, in 
an unused elevator shaft. 
An electric spark jumps a 
gap as the pendulum passes 
a fixed point in each swing 
The spark perforates a 
moving strip of paper, 
making a record of the in- 
tervals from which the pull 
of gravity can be calcu- 
lated. To avoid spinning, 
the pendulum is started by 
burning through a support- 
ing cord as shown below. 
A thirty-pound, chromium- 
plated ball provides the 
weight for the pendulum. 


Hung from the top of an abandoned nine 
story elevator shaft, the pendulum being 
set in motion at right measures gravity 


Pressure on Toy Bus Winds Up Its Motor 


BUILT to resemble the 
streamline busses now in use 
on the streets of many cities, 
a novel toy bus recently 
placed on the market is pow- 
ered with an easily wound 
spring motor. To start the 
toy vehicle moving, a child 
merely presses down on the 
rear, as shown at the left, 
and then lets go. The bus 
will travel over a level sur- 
face for a considerable dis- 
tance before stopping. 


Toy bus being wound up by pressing down on its roof 


Small rudders ot 
the ends of the 
hulls are used to 
steer the craft 
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Electric Feeler Tests 
Surface Smoothness 


DepTH of surface irregularities in 
metals, glass, and other materials are 
accurately measured by an extremely 
sensitive electrical instrument just in- 
vented. Battery-operated, the apparatus 
employs a tracing unit fitted with a 
diamond-pointed needle. Passed over the 
surface of a material, the needle dips 
into depressions whose depth can only 
be reckoned in units of less than one 
millionth of an inch. An intricate elec- 
trical mechanism then records the size 
of the depressions, automatically deter- 
mining the average irregularity of the 
surface being tested. In the illustra- 
tion above, an engineer is shown measur- 
ing the surface irregularities of the 
piston of a gasoline motor. 


Surface variations are “‘felt'’ by a diamond set 
in a special hand tool. Top, the device in use 


Foot-Powered Propeller Drives Twin-Hull Boat 


- POWERED by an air propeller operated by the 

> feet of its pilot, a novel twin-hulled craft in- 
vented by an Italian was recently given a trial 
run on the Tiber River at Rome. The unusual 
craft, pictured in the photograph reproduced at 
the left, has a streamline cockpit that is mounted 
on outrigger pontoons to raise the propeller 
above the level of the water. 


Paperless Cigarette 
Has Tobacco Wrapper 


CIGARETTES rolled not in paper but in 
a thin transparent material made of the 
tobacco itself are now possible. Two 
Hungarian inventors are reported to 
have perfected machinery for making 
the paperless cigarettes in quantity. 
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Toy Balloons Sample Drivers’ Breaths 


Moke aiztomobile drivers are under the influence of alcohol 
—or, at least, have been drinking—between three and four 
o’clock on Sunday morning tnan at any other time of the 
week, according to the results of a survey conducted by the 
Traffic Safety Institute of Northwestern University, Evans- 
ton, Ill. Two thousand motorists were halted at all hours of 
the day and night, and each was requested to blow up a toy 
balloon to provide a sample of his breath for careful test. 


. ae 


fees ee ee Movi craft Fire 


halted in the course int 
of the safety survey RESULTS of antiaircraft target practice are checked accu- 


rately with the aid of a motion-picture device employed by 

the Coast Artillery Corps of the U. S. Army. As guns are 

bl fey Bal fired, the spotting motion-picture camera takes high-speed 

| ews, SRiGhoy Bol photographs of bursting shells for later projection in slow 

Joon to provide the r 

sonplacof hla bresihi motion. In the Photograph above, an officer is photographing 
antiaircraft practice on targets towed by U. S. Army planes. 


At left, the driver 


Machinist's Breastplate Holds Power Tools 


DESIGNED for holding powered hand harnessed to the worker’s body by back 
tools, the mechanic's breastplate illus- and neck straps, the curved metal plate 
trated below transfers the strain from can be attached to any power tool with 
the operator’s arms to his body. Securely _ the use of a short bolt fitted with a circu- 
lar clamp and thumbscrew. 
This bolt is fastened to the 
breastplate by means of a 
hinge and can be locked rig- 
idly in place at any angle con- 
venient for the work. The 
device enables a machinist to 
use the greater strength of his 
body in applying pressure to 
the tool he is using, while 
leaving his hands free to guide 
the work. 


Howe powertoor FON Folds for Pocket 


is held by a clamp 


pioted: 48: Blais A HANDY cardboard fan designed to 


be given away as an advertisement folds 
compactly enough to fit into a man’s coat 
pocket or a woman’s handbag. Roughly 
circular when opened 
out, the device has a 
pivoted handle that 
fits into a slot to hold 
the fan open when it is 
in use, as illustrated 
above. The drawing at 
rightshowsthemethod 
of folding the fan, the 
blade folding up the F 
middle and the handle fan folded for car- 
turning inside it. rying in the pocket 


The breastplate in use. It allows greater pres- 
sure to be applied to the tool, and frees hands 
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Alexander C. Porlini (standing) consulting with 
@ member of his staff on the details of an in- 
vention. At right, he is at a milling machine, 
using a jeweler's glass for greater precision 


N THE fall of 1922, a young mechanic 
named Alexander Parlini found him- 
self stranded in California, While he 
hunted work, he tried living on a diet 

of the cheapest food in sight—oranges. 

Peeling the fruit in sufficient quantities 


to satisfy his healthy appetite proved 
a bit of a chore, so he riveted a handle 
to a shoehorn, making a peeler that re- 
moved the skins quickly. Later on, when 
he found a job, he patented the idea. 
That simple device was Parlini’s first 
invention, and it started him on the road 
to a unique career. Today, he is known 
as “the man who invents inventions 
for inventors.” In his laboratory, in 
New York City, he has helped more 
than 500 men and women to turn bright 
ideas into workable machines. Even 
such world-famous inventors as Nikola 
Tesla and Beulah Louise Henry, the 
“lady Edison” who holds more patents 
than any other woman in the world, 


This patented orange peeler storted Parlini on his cao- 
reer as an inventor. Living on oranges while stranded in 
California, he made the original model from a shoehorn 
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are numbered among Parlini’s clients. 

To begin at the beginning of his re- 
markable story, we have to go back to 
1908. In that year, his parents brought 
him to America from his birthplace, 
Florence, Italy. His father, a mechan- 
ical engineer, settled in New York City, 
where young Alexander attended pub- 
lic school. At the age of fifteen, his 
formal education ended. He 
became an apprentice in a 
machine shop where electrical 
instruments were turned out 
for the U. S. Navy. His first 
job was to sweep out the fac- 
tory, but it wasn’t long be- 
fore he was given more and 
more responsible work. At 
the end of three years he was 
able to obtain a place doing 
precision work for a manu- 
facturer of microscopes. 

In the decade that followed, 
Parlini added to his practical 
experience in mechanics by 
working at the Bell Telephone 
Laboratories, in New York 
City; with an inventor of mo- 


tion-picture equipment, in Hollywood, 
Calif.; with a manufacturer of sugar- 
refining machinery, in Salt Lake City, 
Utah; and, finally, as engineer in charge 
of research and development at one of 
America’s largest hosiery plants. 

Although he never had the oppor- 
tunity to go to college, Parlini studied 
nights and piled up enough credits to 
qualify him for membership in the 
American Society of Mechanical Engi- 
neers. Also, during these roving years, 
an idea had been taking shape in his 
mind. It was a plan for a unique lab- 
oratory, a workshop where inventors 
without mechanical training or facili- 
ties for developing their ideas into 
workable form could come for help. 

With the arrival of the depression, in 
1930, Parlini, like thousands of other 
capable men, found his job swept from 
under him. He decided to put his plan 
to the test. Gathering around him sev- 
eral expert mechanics with a bent for 
inventing, he took space in a downtown 
New York City building and started 
the Empire State Laboratories. 

The sign on the door says: “Inven- 
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tions Developed. Models Constructed.” 
It might as well read: “Expert Inven- 
tors for Hire. Two Dollars an Hour.” 
‘That is the flat fee at the laboratory. 
Parlini, who is solidly built and of me- 
dium height, first discusses an idea with 
a client to see if it is mechanically prac- 
tical. He is courteous, soft-spoken, and 
tremendously interested in his work. 
If the idea is sound, he will undertake 
its development; otherwise not. Often- 
times, people bring in little more than 
the bare idea of an invention and Par- 
lini does the rest. 

A few years ago, a woman came to 
the laboratory with a piece of canvas 
in which she had made some unusual 
stitches with a needle and thread. She 
wanted a sewing machine designed to 
stitch just that way! Parlini set to 
work. When the mechanism was com- 
pleted, heavy fabric passed through it 
twice as fast as through any other sew- 
ing machine on the market. A manu- 
facturer of overalls wrote out a check 
for $25,000 just to obtain an option on 
the machine. The bill that Parlini sent 
the woman for perfecting the mech- 
anism was less than $3,000! 

On another occasion, a client arrived 
with little more than a hunch, There 
were crying dolls, sleeping dolls, talking 
dolls, he said, so why wouldn't there be 
a big sale for a laughing doll? Starting 
almost from scratch, Parlini worked 


Here the “inventors’ inventor" is watching a delicate 
‘ign for an ideo are 
jans make a model 


piece of work. When details of de: 
settled, trained laboratory techni 
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For fun, Parl 
devices and 
sociates. In the picture at the right, 
he works on an automatic radio tuner 


out the desired novelty item and it nad 
a widespread sale. The development 
work cost the originator of the idea 
only $500. 

The average cost for developing a 
small device is around $150. The cheap- 
est job on the laboratory books came 
to fifteen dollars. Machines run close 
to $1,500 and automatic machines to 
$2,500. There is no charge for the ini- 
tial visit during which the idea is dis- 
cussed. Original ideas contributed by 
Parlini and his associates are free. The 
only charge in addition to the flat hour- 
ly fee is the cost of the material used 
plus ten percent for 
handling. To protect 
clients, the date of dis- 
closure is recorded 
and, when the work is 
done, all rights are as- 
signed to the inventor, 


A bore idea was all 
Parlini had to start 
with when he develop- 
ed the laughing doll 
seen in action below 


The laboratory retains no interest in 
the invention. It merely sells its serv- 
ices at an hourly rate. 

As Parlini’s reputation has spread, 
clients have come from farther and far- 
ther away. At present, the long-dis- 
tance record is held by a man who jour- 
neyed all the way from England to ob- 
tain the assistance of the unique Amer- 
ican workshop. At the other extreme is 
a client who walked down two flights 
of stairs from an office in the same 
building in which the laboratory is lo- 
cated. Several fertile-minded inventors 
have come in as many as seven or eight 
times, each time bringing a different 
idea to be developed. 

One unusual repeat client is a doctor 
from Larchmont, N.Y. Because he is 
afflicted with sinus trouble, he has to 
avoid drafts. So, every time he buys a 
new car, he brings the dimensions of 

the front windows to Parlini and has 

him design a series of slanting glass 
vanes. They fill the window space at 
each side of the driver’s seat and 
shunt the wind away from his head 
while providing adequate ventila- 
tion for the interior of the machine. 

Only once since he opened the lab- 
oratory has (Continued ye 95) 
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Steam Engine for Cars Burns Cheap Oil as Fuel 


Is THE steam-powered automobile, popular in the early 
days of motoring, about to stage a comeback? That is the 
belief of two Newton, Mass., automotive engineers who 
have developed an experimental steamer equipped with a 
midget engine that runs sixteen miles on a gallon of seven- 
cent fuel oil. Speeds up to seventy-five miles an hour have 
been attained by their steam-driven vehicle. 


Experimental steam-powered truck taking on fuel. It gets sixteen miles to the gallon 


New Bench Attachment Is Three Tools in One 


Three uses of bench tool as end stop. Ris 
the handy accessory being employed as a vise 


ISE, bench stop, and clamp are 

combined in a handy tool now avail- 
able for home-workshop enthusiasts. 
Attached to the end of a bench, the tool 
employs a reversible block, one end of 
which is smooth for use as a conven- 
tional vise, or as a stop when work is 
held flat. The other end has a V- 
shaped opening for holding work on 
edge, as shown at the right above. 


Trouble Lamp Lights 
When Hood Is Raised 


AUTOMATICALLY flashing on 
when the hood is lifted, a light 
that clamps to the radiator 
supporting rod of an automo- 
bile is handy for examining the 
engine at night. Placed on the 
back of the dash, the unit’s 
control switch is so construct- 
ed that raising either side of 
the heod releases a U-shaped 
piece of metal that turns on 
the light. When the hood is 
lowered in place, the light is 


Automatic trouble-light switch mounted on car dash turned out again. 
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Steam boiler installed under o car hood. It re- 
quires no more space than a gosoline engine 


Snuffer for Ash Trays 


BY USING individual cigarette snuff- 
ers now available, any flat ash recepta- 
cle can be transformed into a butt- 
snuffing tray. Made of a molded plastic 
material, the tiny extinguishers have 
holes of the same diameter as a ciga- 
rette. When the end of a butt is placed 
in the hole, the burning tobacco is 
snuffed out in ten seconds, 


These snuffers will go in any flat ash tray 


Suction Cup Supports 
Heavy Portable Tools 
——— 


, ed ore 


re 


GIANT portable drills and other ma- 
chine tools are now being held in place 
during operation by novel vacuum hold- 
ers of the type illustrated above. The 
holding accessory is shown supporting 
a heavy drill solely by means of the 
high continuous vacuum within its cup- 
shaped base, which is connected by a 
rubber hose to a powerful, self-cooled 
vacuum pump. 
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Tunnel Is Cosmic-Ray Laboratory 


In A tunnel under 
the streets of Chica- 
go, Ill, experiments 
directed by Dr. Ar- 
thur H. Compton, 
University of Chica- 
go physicist, have 
determinedwhattype 
of cosmic rays, mys- 
terious radiations 
from outer space, 
penetrate the fifty 
feet of solid rock 
above the tunnel. A 
special cosmic-ray 
telescope and record- 
| er showed that the 
most prominent rays 
were barytons,a kind 
of matter unknown 
before cosmic-ray 
studies were started 
Cosmic-ray recorder set up for use in tunnel a few years ago. 


Remote Control Grinds Big Valves 


TWo THOUSAND times larger than those used in automo- 
bile engines, giant pump valves in the Colorado River aque- 
duct system are being ground by remote control. An electric 
switch regulates the grinding mechanism. 


Carl Harvey and a 
helper washing lead 
from the soil of an 
old shooting range 
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This Preacher Makes the Sparks Fly 


GIANT sparks crackle from the thimble-capped fingers of 
the Rev. Irwin Moon, a touring evangelist, as he reaches 
the climax of one of his “sermons from science." The 
“high-powered” preacher, shown above, uses $10,000 worth 
of electrical equipment for his spectacular sermons. 


Placer Mining Recovers Lead 
from Old Target Ranges 


MINING lead on abandoned target 
ranges is the odd occupation of Carl 
Harvey, of Omaha, Nebr. With an old 
truck remodeled into a soil-washing ap- 
paratus, Harvey is seen at left “pan- 
ning” the surface dirt from the grounds 
of the Sioux City, Iowa, Gun Club to 
reclaim lead pellets fired by members 
over a thirty-year period. Lead can be 
recovered at the rate of about five tons 
a day on some gun-club grounds, Har- 
vey says. 
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Buttons Replace Wheel 
To Steer Huge Liner 


i 


Two electric motors are geared to the rudder. If one fails, other switches in 


REAKING with sea tradition, designers of Norway's new 
18,000-ton ocean liner Oslofjord have adopted the innovation 
of push-button steering. Instead of a steering wheel, a metal box 
with a pair of thumb-operated buttons—one for port and one for 
starboard—confronts the helmsman. To change the big Diesel- 


powered ship's course, he presses either button and holds it down 
until an indicator shows that the motor-operated rudder has 
reached the proper position, A two-speed control turns the rudder 
‘ing by means of buttons on the bridge of the "Oslofjord” slowly when the button is depressed only halfway. 


Electric Bed Is Wired for Sound—Sleep 


FROM a unique bed 
that he has built, a 
Chattanooga, Tenn., 
electrical contractorcan 
make telephone calls, 
converse with callers at 
his door over a loud- 
speaker system, and 
. watch automatic ther- 
Tool Protects Fingers — mostats close his win- 

dows or turn on a fan 

DESIGNED primarily to protect a work- to suit the weather. A 
er's fingers from injury, in operations radio plays on until he 
like feeding sheet-metal blanks into a goes to sleep. But he 
stamping machine, an ingenious new must get up to turn off 
vacuum lifter also eases his task. To his alarm clock, which 
pick up an object, it is simply struck a rings again if he gets 
sharp blow with the tool; to let go of it, back into bed within ‘ ~ 4 
a thumb lever breaks the air seal. half an hour. Sleepless nights spent in this bed at least shouldn't be boring 


Dual Unit Helps Vest-Pocket - 
Road-Map Users Germ Killer 


A VEST-POCKET “germ 
killer,” recently placed on 
the market, applies a ster- 
ilizing fluid through a wick 


To Alp a tourist in reading 
road maps, a handy two-in-one 
accessory has been developed. 
A two-inch lens magnifies place 


names and route numbers 
printed in small type, while a 
built-in pair of calipers makes 
it easy to estimate distances by 
transferring the spacing of a 
pair of points on the map to 
the map’s scale of miles, as 
shown in the illustration at the 
right. The device is small 
enough to fit the pocket. 
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Lens and calipers make it easy to follow a road on a map 


to paper money, coin: 
rectories, and other pub- 
licly handled objects that 
a person encounters 


in everyday life. Ac- a 


cording to themaker, 

the liquid immediate- 

ly destroys all germs 

and odors in the vi- ~ 
cinity. 
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Come-Apart Frame 
Fits Mailing Tube 


AVAILABLE in gold, silver, or 
wood finishes, a cardboard pic- 
ture frame comes apart for ship- 
ping in a mailing tube. Designed 
for use with calendars, maps, and 
advertising displays in a large 
number of sizes, the frame is 
made in sections, the top and 
bottom being permanently at- 
tached to the picture, while the 
sides are removable for length- 
wise insertion in the mailing tube. 


Huge Dredge Taps New Deep-Sea Gold Fields 


DESIGNED to mine gold known to exist on harnesses the tremendous pressure of the 
the ocean floor, a giant deep-sea dredge water far below the surface, forcing it 
perfected by John C. Williams, San Fran- by means of valves and pistons to close 
cisco, Calif., engineer, recently brought up the mammoth jaws when they touch bot- 
submarine soil from a depth of 1,000 feet— tom. Lowered on cables from the surface, 
ten times deeper than any previous deep-sea _ the ten-ton dredge claws out five tons of 


Peis rt ee eet excavation. Of ingenious design, the dredge ocean bottom with each bite. 


Chart Gives Pilot 


Location of Plane 


AIRPLANE pilots can quickly locate 
their position with the device below. 
Three transparent disks revolve in a 
frame. The top one bears a map of the 
course. Each of the others has paral- 
lel lines spaced to agree with the scale 
of the map. After orienting the map 
by compass, the pilot takes radio bear- 
ings on two ground stations, aiming 
a lined disk at each of them. The 
spot where any two lines intersect each 
other and the marked course on the i 
map indicates the plane's location. Adjustable Clamp 


Aaa Holds Lawn Mower 
for Repair Work 


LAWN mowers are 
conveniently held for 
cleaning and repair by 
a handy clamp just 
placed on the market. 
Supporting the mower 
at three points, the 
clamp is easily adjust- 
able to hold the ma- * 
chine in_various posi- {old ot thes pein 
tions. The device iS set in any position on 
made so that it may be the stand for repairs 
attached to a plate for 
fastening it to a workbench, or it 
may be attached to a special metal 
standard, three feet seven inches 
high, as shown at the right. This al- 
lows a repairman to work on any 
Adjustable dials show a pilot his plane's position side of the mower without moving it. 


Novel Garter Grip 
Fastens Quickly 


GARTER grips of a type formerly 
used on women’s garments only, 
are now available on men’s garters. 
The grip has a hinged lower sec- 
tion which is placed back of the 
upper edge of the sock and then 
turned with the sock fabric for 
one complete revolution, grasping 
the sock securely. The grip can be 


One full turn of the hinged tip of this garter grip 
fastened or released quickly. 


fastens the top of a sock securely as illustrated 
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STEADYING A CANOE. The picture below shows how you can help 
another person to get back info a canoe, if you have a boat handy. 
Bear down heavily with both hands on 

canoe while the rescued person climbs into it from the other side 
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ne of the gunwales of tl 


BAILING OUT A CANOE 
The trick at left will get the 
ut of an overturned 
Stand on one end 
it down. 2. Kick 
forward and out of the 
water; this will half empty it. 
3. Grasp a gunwale and raise 
it, starting the rem 
ter sloshing from side to side. 
4. Press down, slopping the 
water over the side. Repeat 
until dry. Photograph shows 
how to climb back into canoe 
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Safety Hints 


CANOE MISHAPS. If you fall overboard from a 
canoe, get back to it quickly before wind or water 
currents carry it out of reach. If yeu have a com- 
anion and the canoe turns over, you can both 
‘cep afloat until help comes by joining hands 
across the cance bottom as illustrated below. 
~ The best way is for one to grasp the wrists of 
the other, taking turns to relieve the fatigue 
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for Water Sports 
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UNDRESSING IN WATER. If you 


fall out of a boat or canoe while fully 
dressed and have to swim a long way 
to shore, the first thing to do is to 
take off your clothes. Take a d 

breath, put your head under the water, 
and untie your shoelaces as shown at 
the right. Come up for air, and then 
duck again to remove the shoes. Re- 
peat the process with your outer gar- 
ments, and then strike for the shore 


In removing shoes, 
duck down to them 
don't try to bring 
your feet up to you 


The first step in un- 
dressing in water is 
to take a good, 
deep breath of air 


By E. W. Murtfeldt 


URING the height of the 
summer swimming season, 
more Americans die by 
drowning than by any 
other single type of accident— 
even automobile disasters. More 
than 7,000 persons drown in the 
United States alone each year. 
And most of them lose their lives 
within thirty feet of shore. 
These are the official estimates 
made by life-saving experts on the 
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CRAMPS in the foot or leg need 
not be dangerous unless you let 
yourself get panicky. If a cramp 
occurs in your foot while you are 
panmleg! in deep waters fill your 
lungs with air and go under 

the water face downward. 
Grasp the foot with both 
hands, pressing the thumbs 
into the instep as seen in 
the photograph at the right. 
Steady pressure will release 
the cramp, but if the foot 
is cold it may be necessary 
to knead it vigorously to 
restore normal circulation 


CRAMP IN LEG 


A. cramp in the calf 
of the leg can be 
removed in a simi- 
lar manner. Grasp 
the offected mus- 
cle with both hands 
and press firmly. 
Lock out for cramps 
at times when you 
are cold and tired, 
as these are the 
conditions under 
which they usually 
oceur in the water 


LOOK BEFORE YOU LEAP into strange waters— 
cnd then do it feet first. Never dive when you don't 
know how deep the water is, or what is on the bottom, 
If possible, wade out first. If you must jump in, leap 
feet first with your knees drawn up, as shown in the 
picture, so that your legs will cushion you if you ha 
fen fo strikaishollow- water or-some submerged object 


Bunch your sweater 
up under your arm- 
pits; duck and yank 
it up over your head 


Toke off your pants 
a little at a time, 
coming up for air as 
often as you need it 


basis of recorded statistics and 
past experiences. Forty out of 
every 100 who drown, the records 
show, know how to swim. Ninety 
out of each 100 are men and ten 
women. And seventy-five of each 
100 need never have lost their 
lives in the water, states Capt. 
Charles B. Scully, director of life- 
saving for the New York chapter 
of the American Red Cross. 
Thousands could save their own 
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by learning and practicing a few sim- 
ple tricks for getting out of difficulty 
once they are in trouble beyond their 
depth. 

Knowing, for example, the quickest 
and easiest method of getting rid of 
clothes while in the water may save 
your life if you should ever fall over- 
board from a boat while fully dressed. 
It may mean the difference between a 
losing struggle to overcome the weighty 
drag of wet, soggy garments and heavy 


li by followin; fe i . 
before going on er into the water, ana White-Duck Pants Can Help You Keep Afloat 
= 


shoes, and a comparatively safe and To use duck pantsas After tying knots in. , . roll them down If of tightly woven 
easy swim to the shore. o life preserver in each pant leg, but- from the waistband cloth, the improvised 

A few minutes of practice on dry an emergency, first ton them,shakethem to form a makeshift “wings” will help to 
land or in shallow water in the correct wet them thoroughly to trapsome air, and pair of water wings keep a person afloat 


way to relieve a cramp in the calf of 
your leg or in the instep of your foot, 
may save you from the fatal panic that 
often grips even expert swimme*s v0 
are attacked by these painful muscular 
spasms. 

Learning how to get back into an 
empty canoe is not only a lot of fun 
when you are dressed for swimming 
and playing around in the water near 
shore, but it is also an excellent form 
of “life insurance” that may come in 
handy at some future time if you ever 
find yourself clinging to aa empty 
canoe far out in the middle of a broad 
lake or river. 

Some of the most important of these 
rules and tricks for personal safety in 
the water are illustrated on these 
pages by official American Red Cross mind the next time you head for the sense when you go near the water will 
photographs, and by special staff pic- beach or the lake. One of them might do more to preserve you from drowning 
tures and drawings. Keep these in save your life. Remember, common than all the life guards in the world. 


Streamline Trailer Houses Racing Boat and Crew 


At the forward end of this boathouse on wheels are comfortable living quarters for two 


DESIGNED to transport an outboard-motor 
racing boat and its pilot from the site of 
one race to another, a novel streamline 
automobile trailer serves as both a land 
garage for the boat and a home on wheels 
for the crew. The boat, motors, and other 
racing equipment are housed in the rear of 
the trailer, easily reached through rear 
doors and the back of the sloping roof, 
which swings upward. Living quarters at 
the front accommodate two persons and 
include a galley, wardrobes, lavatory, and 
other conveniences. The trailer body rides “ 
on a_twenty-two-foot, four-wheel chas- How an outboard racer, two motors, and equipment fit snugly inside the trailer can be 
sis and has electrically operated brakes. seen in the oval above. Below, pitching camp near the starting point of an outboard race 
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New Ideas for the Camera Fan 


Rapid-Fire Camera Gets 
Eight Shots a Second 


USING motion-picture film seventy 
millimeters wide, twice the width of 
standard Hollywood film, a new rapid- 
fire still camera will snap as many as 
eight pictures a second. It enables a 
news photographer to record a story- 
telling sequence of pictures on nega- 
tives 24% by 3 inches. This size is suf- 


Automatic Projectors 
for Lantern Slides 


WO new projectors, using miniature 

lantern slides, automatically flash 
a series of pictures on a screen at pre- 
determined intervals. One, holding 
twelve slides which are shown over and 
over again, is designed especially for 
advertising use. The other is intended 
for use by lecturers. Its rotating 
drum accommodates forty-eight slides 
which slip into place one after another 
behind the lens of the projector as the 
magazine rotates intermittently. The 
length of time the picture remains on 
the screen, ranging from ten seconds 
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The rapid-fire com- 
era in action, No 
tripod is needed, ond 
it works in dull light 


Below, a fifty-foot 
roll of seventy-milli- 
meter film is being 
put in the chamber 


ficiently big to permit huge en- 
largements or the “blowing up” 
of a small portion of the negative 
into a large picture. The film 
chamber accommodates a fifty- 
foot roll of film, while the F/2 
lens is sufficiently fast to record 
action even in dim light. 


Automatic projector 
for advertising use 
ond, left, the forty- 
eight-slide machine 
designed for lectures 


to a minute, depends upon 
the setting of a rheostat. 
If desired, the forty-eight- 
slide projector can be operated 
by remote control so the lecturer 
can shift the slides at will by 
pressing a button at the end of 
an electric cable. Both of the 
new machines take two by two- 
inch slides which accommodate 
miniature-camera negatives either 
in black and white or in natural 
color. When the slides are in- 
serted in their proper order in 
the magazines, there is no dan- 
ger of mistakes in sequence, as in 
manual operation. 


lamp, a new titler 
for eight-millimeter 
home movies per- 
mits the amateur to 
make animated 
maps and cartoons 
as well as titles for 
his films. A copying 
lens 
camera on cards 
containing drawings 
or printed matter. 
Twin lamps illum- 
inate the cards, 


[roo 
This chart gives 
( exposure data for 
Kedachrome film 


Color Exposure Guide 


‘THE problem of obtaining correct ex- 
posures for Kodachrome natural-color 
film is simplified by a vest-pocket cal- 
culator now available. When a small 
dial is set according to a chart, it au- 
tomatically indicates the correct lens 
opening and shutter speed for any scene. 


Eight-Millimeter Titler 


RESEMBLING a desk 


focuses the 


Table-Top Midget Darkroom 


A MIDGET darkroom now enables the ama- 


teur to develop films and print pictures in 
normally lighted rooms. 
in light-tight sleeves, he can watch his opera- 
tions through a pane of safety glass. 


Inserting his arms 


Developing is watched through a pane of safety glass 
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HERE they go! Art Chester 
flashes past in his Goon, a 
two-pitch propeller slicing the 
air backward. Lee Williams in 
his flying torpedo. Steve Wittman 
behind a pair of square-end barn 
doors. Russ Chambers, cramped in 
the cockpit of his tiny special, which 
stands no higher than your knees. 

Sometimes Wittman or Williams 
touches 400 miles an hour diving 
into the straightaway. None may fly 
in these races for winged gas cans 
unless he hits 225 during qualifying 
rounds. More speed is coming, from 
out-of-the-way garages, back-lot 
hangars, youthful engineers who 
turn from everyday jobs to pit their 
skill against veterans of the race 
lanes. 

Chambers is the newest seeker of 
fame in the air. A few months ago 
he was a little-known pilot in Cali- 
fornia. By day he worked as a me- 
chanic. At night he labored over a 
tiny ship whose wings stretch less 
than fourteen feet from tip to tip. Into 
the nose he bolted an eighty-five-horse- 
power air-cooled engine. Then he took 
off in a series of test flights. 

Three successive afternoons, Cham- 
bers opened the throttle, wavered into 
the air. He dared not race the engine 
and pick up real speed, for he found 
the tiny craft was dropping out from 
under him as he flew, sometimes 100 
feet at a crack. He consulted an 
engineering friend, who told him he 


Russ Chambers, 
‘one of the dar- 
ing young pi- 
lots, squeezing 
into the cockpit 
for his first race 


At the right, an 
assistant snaps 
the removable 
cockpit cover in 
place abovethe 
flyer's helmet 
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needed more tail surface. Chambers 
knocked down the plane, reconstructed 
its controls, and a few days later 
loaded his little speed job on a truck 
and headed for Oakland, Calif., where 
he planned to enter the races. 

Five eager pilots faced the starter’'s 
flags that afternoon, awaiting the sig- 
nal which would send them aloft in a 
fifty-mile dash around the closed 
course. Chambers, having arrived too 
late to qualify, was permitted a “cour- 
tesy” start, and occupied last place in 
the line-up. Down went the checkered 
flags, ahead roared the ships in a race- 


Tiny homemade racers 
like this try out new 
ideas in plane design 


horse start, and around the first pylon 
they scurried like frightened rabbits, 
some bucking and jumping in the 
pilots’ eagerness to gain altitude. 

In a few brief rounds, young Cham- 
bers received his first taste of flying 
against the speed aces. Thirteen min- 
utes after Starter Joe Nikrent signaled 
the pilots away, Earl Ortman pulled 
up in front of the stand to receive the 
winner's ovation. At that moment 
Chambers was sitting on his plane in 
a near-by bean field, forced down when 
his gas supply gave out; Steve Witt- 
man was pulling his battered body 


Flying Gas Cans, Piloted by Dare-Devil Airmen 
\ in Thrilling Races, Try Out New Developments 
To Bring More Speed and Safety to the Skyways 


By ANDREW R. BOONE 


Thirteen minutes aft- 
er taking off, Cham- 
bers was forced down 
in this plowed field 
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from the wreckage of his ab- 
breviated Oshkosh special; and 
Gus Gotch, veteran of many | 
races, lay dead in the mud of | 
San Francisco Bay, where he had t 
fallen when his Folkerts mono- 
plane plunged earthward in a 
screaming tail spin. 

One of the race committee 
rushed to Chambers, little think- 
ing he could touch his wheels to 
the soft earth of a ploughed field 
and live. 

“Boy,” he panted, “you're lucky 
to be alive. And say,” he added, 
“do you know you finished be- 
fore you came down? Fourth. 
Five hundred and fifty bucks.” 

“Gee,” exclaimed the young 
flyer. “That's great. Now I can 
buy a supercharger. That ought 
to give me another thirty miles 
an hour.” 

Chambers already had made 
an important contribution to the St 
art of space-saving and stream- 
lining. When he took off, he 
turned a crank attached to a 
bicycle chain which wound his 
wheels directly into the fuselage. Only 
two tiny holes were necessary for the 
landing gear, and these offered little 
opportunity for air turbulence whether 
the wheels were up or down. When 
faced with a forced landing, he merely 
uncranked, and the two shafts pushed 
the wheels down, where they auto- 
matically locked in place. 

These races for baby planes, which 
find their highest expression at the 
National Air Races in September, bring 
new devices and new scientific appli- 
cation each year which are steadily 
pushing speeds upward. The pilots are 
roving scientists who seek an explana- 
tion for each crash, hoping thereby to 
make their own planes safer against 
like accidents. 


ARDLY had Gotch met his doom 

before his companions of the air 
gathered in a near-by hangar trying 
to determine the probable cause, which 
examination of the battered wreckage 
could not reveal. Tail surfaces too 
small? Tricky ship? How about the 
retractable landing gear? 

“In that plane,” said one of the 
pilots, “Gus pulled the gear up, then 
gave it a final snap into place. Maybe 
as he snapped, he moved the stick a 
trifle. He was flying barely 200 feet 
up, and at 250 he’d be in the water be- 
fore he could bat both eyes.” 

Perhaps this does not explain Gotch’s 
tragedy, but no pilot ever again will 
use a gear-retracting system which re- 
quires a hefty tug to pull it finally 
into the sockets. 

These boys are always trying some- 
thing new. The blue sky is their wind 
tunnel. They build a plane, then risk 
their own necks testing it, instead of 
submitting it part by part to a labora- 
tory. 
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fuel tank. He doesn't trust anybody else 
with this job. At the right is o tall, 
checkered pylon marking the finish line 


Wittman pouring gasoline into his 


For several years, Witt- 
man has been racing his 
blunt-nosed creations, and 
each year he adds a few 
more miles to their speed. 
He alone of the experi- 
enced pilots uses a rec- 
tangular, non-tapered wing 
section, which looks thin 
as paper in the air. Ex- 
ternal bracing makes the 
wings rigid. He gets speed 
from the powerful 1,000-horse- 
power engine rather than from 
streamlining. 

Wittman, unable to afford 
costly wind-tunnel tests, during 
the last few months has been 
dropping objects of various 
shapes at high altitudes and 
observing them as they fell to 
earth. As he flew his smaller 
racer around Oshkosh, Wis., he 
studied carefully an accelerom- 
eter fixed to his dashboard. 
From the falling forms, and 
forces recorded by the acceler- 
ometer, he put together a new 
and larger plane, which gives him 
slower landing and higher top 
speed than any former model. 

Two problems continued to 
bother him: how to make sure 
of safe take-offs and landings, 
particularly if forced down on 
@ rough field; and how to force 
enough air past the engine to 
keep it cool at top speed. 

Wittman didn’t want to be bothered 
with retractable landing gear, so he 
experimented with single-leaf springs 
until he found one which, when proper- 
ly tempered, will bend double without 
breaking. Now each wheel is fixed to 
a leaf of steel, strong enough to sup- 
port the ship fully loaded, yet capable 


Wittman's engine-cooling system—a circular radia- 
tor and a sixteen-bladed fan on the propeller shaft 


of extreme bending. “You can tie ’em 
in knots, or bend the wheel clear in to 
the wing,” he assured me. “And 
they're so thin, they offer virtually no 
head resistance.” 

To cool the engine at high speeds, 
Wittman placed a circular radiator 


around the (Continued on page 92) 
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Ex-Traveler Prefers 
Berth to Bed 


BECAUSE his business had kept him 
traveling back and forth across the 
country in Pullman cars for twenty-five 
years, George L. Weiss, of Long Beach, 
Calif., retired railroad-equipment sales- 
man, declared he wasn't comfortable in 
a conventional bed. So he built the 
Pullmanlike compartment he is shown 
entering below in his house, to give him 
that “at-home” feeling again. 


George L. Weiss in the place he calls "home" 


Safety Unit for Autos 


DESIGNED to increase automobile safe- 
ty, a new accessory automatically shifts 
a car into neutral if the car strikes an 
object while moving in high gear. The 
device thus prevents the car from run- 
ning wild if the driver is injured. 
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Attendant rides be- 
hind to pedal and 
steer the vehicle 


Eleven-Foot Model 
of Locomotive Is 
Powered by Steam 


‘WEIGHING nearly a ton and 
capable of pulling twenty pas- 
sengers at thirty miles an hour, 
a steam-driven model of a Pa- 
cific-type locomotive is nearing 
completion in the machine shop 
of Frank W. Brown, of Raven- 
na, Ohio. Built to a scale of an 
inch and a half to the foot, the 
model with its tender is eleven 
feet long. Its builder shaped 
and fitted each part with care- 
ful attention to detail to insure 
smooth running ef the model. In the 
upper illustration also can be seen the 
chassis, cab, and smoke box of an ear- 
lier model built by Brown ten years ago. 
It is a 200-pound reproduction of a 
1910-type Mogul that has pulled a load 


Car Accessory Holds Comb 


Pins hold the case in place on the upholstery 


Bike Wheel Chair Modernized 


LIGHTWEIGHT all-steel construction, spring suspension, and 
comfortable seats for passengers, give new riding qualities 
and ease of operation to an improved tricycle wheel chair re- 
cently introduced at beach and summer resorts. As in older 
vehicles of the kind, the operator steers and propels the 
chair from a bicycle saddle at the rear. 


HANDY and inexpensive, a novel automobile 
accessory holds a comb and provides a conven- 
ient celluloid strip for noting oil and greasing 
mileages. Two sharp pins on the back of the 
holder make it easy to mount within easy reach 
at any place on the upholstery of the car. 


built in three years by Frank W. Brown in his own 
shop. Lower view shows the intricate valve gear 


of seven adults. Brown plans to build 
a narrow-gauge track in his yard on 
which to run his latest coal-burning 
model when it is finished. The working 
parts of the model have already under- 
gone successful tests in his workshop. 
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AMAZON RIVER tribes use chicle, the 
basis of chewing gum, to make casts for 
setting broken bones. 


SNAKES in the London, England, Zoo are 
being provided with gasproof cages. 


YELLOWSTONE Park contains more gey- 
sers than are found in all the rest of the 
world, 


DEER antlers are powdered and adminis- 
tered as a tonic for run-down patients in 
some parts of the Orient. 


CHEMICAL foods, injected by hypodermic 
needles directly into the blood stream, now 
save the lives of patients suffering from 
severe stomach disorders. 


WE 8.10 

BB COMMUTERS 

COULD USE 
THAT 


METEORITES sometimes strike the earth 
so cold they are covered with frost, 


ALASKA'S Mount McKinley rises higher 
above its surrounding country than any 
other mountain in the world. 


ELEPHANT ears function like automobile 
radiators, helping keep the animals cool by 
circulating blood between comparatively 
thin layers of tissue. 


FISHHOOKS made of mother-of-pearl 
were used by natives of the South Sea Is- 
lands. 


ELECTRICITY from automobile traffic is 
visioned by an eastern inventor. Wheels 
passing over raised plates in the highways 
would operate pistons to turn generators. 


NORTH Dakota is the only state in the 
Union where termites have never been re- 
ported. 


HOW BOUT THE 
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Calendar Unveils Fair 


‘TEARING off the daily dates on a novel calendar 
designed for the New York World's Fair uncovers 
little by little a drawing of the finished exposition. 
Removal of the last date, in March 1939, will com- 
plete the unveiling at the time of the fair opening. 


New "Slate" for 
thecolendarre- Colored Crayons 


veal new scenes 


Dates torn from 


at fair grounds A NEW writing “slate” for 
children has a white, glossy 
surface on which pictures or 
lettering may be drawn in 
various colors. Six colored 
crayons and an erasing pad 
come with the inexpensive, 
nine by twelve-inch slate. 


Motorists Try Car Radios While Getting Gas 


AUTOMOBILE radios 
are now being dem- 
onstrated at filling 
stations and garages 
when customers 
drive up for gas and 
oil. The demonstra- 
tion radios are fitted 
with rubber-covered 
wire brackets so 
that a set can be 
hung on the door of 
acar. Wires lead to 
a current supply and 
antenna so that the 
motorist can tune in 
a program and hear 
the set in operation 
while he waits for 
his car to be serviced. 


Set Tuner Picks 
Week’s Programs 


LISTENERS can set their ra- 
dios a week in advance to tune 
in automatically any desired 
sequence of programs over 
eight different stations with an 
ingenious automatic tuner de- 
veloped by Harold J. Kaye, of 
New York City. The mecha- 
nism automatically adjusts the 
receiver to bring in programs 
that have been selected previ- 
ously by inserting small keys 
into holes in a moving cylinder. 
An electric clock mounted in 
a decorative housing on top of 
the radio cabinet provides the 
necessary power to turn the 
selector cylinder. As many as 
672 separate programs can be 
tuned consecutively within the 


space of one week by the device. This automatic tuner dials 672 consecutive programs 
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Modern eye-testing machines, like the 
binocular opthalmoscope at the right, 
make it possible to design glasses for 
every need. Below, special right-angle 
spectacles that enable an invalid to 
read while lying flat on the back in bed 


IXTEEN men, every day, were suf- 
fering eye injuries in the plants 
of one California manufacturing 
concern. Compensation-insurance 

rates were soaring sky-high, for many 
of the accidents produced blindness. 
Yet, any suggestion that the men in 
the machine shops wear safety goggles 
was met with howls of protest. Goggles 
were heavy, clumsy things. The men 
wouldn't be bothered with them! 

In desperation, officials called in Dr. 
Arthur Hoare, Los Angeles optometrist. 
Word went out that the company would 
furnish goggles, and that all machinists 
must wear them on pain of dismissal. 
When the streamline goggles arrived, 
the men found them different from 
what they had expected. Made of light- 
weight alloys, the frames were little 
heavier than those of ordinary spec- 
tacles and the armor-plate glass, an- 
nealed like case-hardened steel, was so 
tough you couldn't break it with a ham- 
mer. Scon te men were proudly wear- 
ing their gorgles home from work, for 
each pair was tailored to the individual 
needs of the user. Modern eye magic 
had won another victory in safeguard- 
ing and improving vision. 

If you do desk work, nearly seventy 
percent of your day’s energy is used up 
by your eyes. Strained, tired eyes mean 
inefficiency. With this knowledge, eye 


Experts Devise Complex Lenses and New 
Lighting Methods To Guard Your Sight, 


Increase Efficiency, and Reduce Fatigue 


By STERLING GLEASON 
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Modern Eye Magic 


GIVES STREAMLINE VISION 


experts now are applying some of the 
latest scientific developments to make 
your day's eye work easier. Complex 
lenses with many ranges of vision; 
metal-paned spectacles without any 
glass in them; machines to train weak 
eyes or build up undeveloped eye mus- 
cles—these are among the new devices 
for reducing the daily labor of the eyes. 

If you work in a modern industrial 
plant, the chances are that the prob- 
lem of eye strain already has been 
studied closely. Your desk top may have 
been rubbed down 
to remove a daz- 
ziing gloss, or 
turned to face away 
from a window. 
Perhaps foot-can- 
dle meters were 
used to point out 
spots where dim 
lighting was mak- 
ing tired eyes, and 


banks of specially selected lamps in- 
stalled where illumination was below 
comfort level. Or maybe the company 
doctor has fitted you with special 
glasses for your particular job. If so, 
you've seen a few results of this new 
knowledge in eye-saving. 

More than a century ago, Benjamin 
Franklin found that carrying around 
two pairs of spectacles was a nuisance, 
so he cut the lenses and rearranged the 
pieces with the upper half for far vi- 
sion and the lower half for reading. 


This is a simpler version of the instrument shown at top of page 
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Today, optometrists have improved on 
his crude bifocals to the point where 
they are grinding three, four, and even 
five different curvatures onto a single 
lens. 

Not long ago, a lathe operator walked 
into the clinic of the Los Angeles 
School of Optometry. “What's the mat- 
ter with my eyes, Doc?” he demanded. 
“They’re getting so I can’t tell what's 
going on under the cutting tool without 
sticking my head so close I’m likely to 
get my jumper caught in the ma- 
chinery.” 

Dr. Ernest A. Hutchinson, in charge, 
put him through comprehensive tests. 
“No wonder you're having trouble!” he 
exclaimed, ‘Your near-vision lens 
works fine up to thirteen inches, and 
the far-vision part is good beyond twen- 
ty—but between, there’s a seven-inch 
gap—a no man’s land where nothing is 
in focus. You can’t ‘trombone’ a lathe 
to bring it in range, and your eyes 
won't adjust themselves, so we'll have 
to fit you with glasses that do it for 
them.” 

He prescribed a lens with three cres- 
cent-shaped grindings: a large upper 
section for looking across the room; an 
intermediate range for the normal 
working distance; and a close focus 
for reading the micrometer scale. The 
trifocals answered all the machinist's 
working problems and gave him eyes 
equal to those of a man twenty years 
younger. 

Bifocals used to be considered “old 
folks’ glasses,” but today optometrists 
are putting them on 
young children to “rest” 
the eyes from muscle 
strain and correct near- 
sightedness. Often, too, 
exercising machines can 
aid by actually strength- 
ening weak eye muscles 
and speeding up slow- 
acting retinas to devel- 
op better codrdination, 
Still another device aids 
in overcoming squinting. 

Two young men who 
wanted to become naval 
aviators failed to pass 
the physical examina- 
tions, They were advised 
to go to an optometry 


auxiliary 


Spectacles fitted with 
lenses 
give high magnifying 
power for close work 


that 


Tailored light from special lamps like those shown above ease eye strain in modern factories 


clinic. A few minutes each day, spent 
in looking into a mechanical “refrac- 
tor,” soon developed their vision to the 
point where they were able to go back 
and pass the tests with flying colors. 

If you have exceedingly weak eyes, 
don't worry. You can get a pair of 
glasses resembling small pocket micro- 
scopes or opera glasses, which magnify 
up to twelve times, so that if 
you have only one-tenth nor- 
mal vision you will be able to 
use your eyes. 

Have you ever wished you 
could see around a corner? 
You can, with a pair of freak 
“specs” made with small prisms 
to bend the rays at right an- 
gles. With them you can look 


straight ahead and see what is in your 
lap. They are specially made for read- 
ing while lying on your back in bed. 

Then there are the spectacles with- 
out lenses—just the thing for men who 
work around blast furnaces, Photog- 
raphers often experiment with “pin- 
hole” cameras which consist simply of 
a strip of film in a box, with a tiny pin- 
hole serving as lens, The same principle 
is applied in the spectacles. Pinholes 
punched into a steel disk act as dimin- 
utive lenses. The iron “glass” cuts down 
the intense glare of the open furnace 
and at the same time protects the eyes 
against flying droplets of metal or 
fragments of hot ash. 

This lens also may help a person af- 
flicted with (Continued on paye 99) 


Optometry students learn- 
ing to recognize eye de- 
fects with models like the 
one pictured at the right 


Colored photographs of 
retinas, viewed through 
a lens, show students 
abnormal conditions just 
as they would appear if 
seen in an actual eye 
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A British airliner 


Both pedals and 
handlebars help 
drive this bike 


Right, front-wheel-drive mechanism 
operated by pumping with the hands 
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How air, caught 
by ducts in the 
wing, is led over 
an engine and 
cllowed to escape 
from an outlet 


Handlebars Drive 
Bike’s Front Wheel 


TAKING advantage of the 
fact that the average bicycle 
rider bears down with his arms 
on alternate sides of the han- 
dlebars as he pedals along, a 
French inventor recently de- 
vised a bicycle having hinged 
handlebars that are pumped 
from side to side to apply 
power to the front wheel while 
the pedals drive the rear 
wheel. By working the han- 
dlebars as well as pedaling in 
the conventional manner, the 
cyclist is said to add twenty 
percent to his power and speed. 


Cooling System for Plane Engines 
Uses Air Piped from Wings 


NTAKE ducts in the leading edges of the wings, and ex- 

haust flaps below the motors, are features of a new air- 
cooling system for airplane engines invented in England. 
When the plane is in flight, air rushes into the wing open- 
ings, is carried through ducts to circulate around and cool 
the engines, and is then allowed to escape through the 
hinged exhaust flaps, which are opened and closed by a 
hydraulic mechanism controlled by the pilot. The system is 
said to insure efficient cooling, and to permit better stream- 
lining of the engine cowlings. 


Press for Racket 
Has Built-in 
Waterproof Cover 


WATERPROOF cover and 
tennis-racket press are 
combined in one accessory 
recently placed on the mar- 
ket for the convenience of 
tennis enthusiasts. Perma- 
nently attached within the 
press, the cover has a 
pocket that holds four 
balls, and a loop at the top with 
which to hang the racket in a 
locker or closet when not in use. 
The waterproof cover comes in 
a wide variety of colors and 
patterns. 


Combination Unlocks Revolver 


BUILT into the handle 
of a revolver, an ingen- 
ious combination lock 
prevents the gun from 
being fired by anyone 
who does not know the 
combination. The lock- 
ing mechanism can be 
operated quickly by 
pressing in a definite 
order small finger keys 
set into the butt. The 
novel firearm was de- 
signed especially for 
police use. 


COMBINATION < 
Lock 


Pressing small finger keys in the 
butt permits the gun to be fired 
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Water-Wheel Racing Is New Beach Sport 


PROPELLED in squirrel-cage fashion, 
buoyant “water wheels” of wood and 
light metal provide a novel water 
sport that is rapidly gaining in popu- 
larity at European shore resorts. By 
shifting his weight from side to side, 


a skillful athlete can steer the huge 
wheel accurately as it rolls along the 
surface of the water. Various sizes 
accommodate from one to four bath- 
ers apiece, and races are staged be- 
tween rival teams. 


Electric Eyes Time Punches 


How FAST does a boxer's punch travel? Upward 
of forty miles an hour, is the verdict of an elec- 
tric-eye device, developed by General Electric en- 
gineers, which measures the time required to 
intercept two light beams about a foot apart. Un- 
trained spectators, matching jabs with a trained 
heavyweight, in recent tests with the unusual 
measuring machine, attained less than half his 
registered “fist speed” of 40.2 miles an hour. 


Safety Goggles Go On 
at Shake of Head 


SAFETY goggles of new design, which 
fall into place when the wearer merely 
nods his head, enable mechanics and 
welders to protect their eyes without 
laying down their work. A slightly 
more vigorous shake of the head, or a 
flip with the thumb, pushes the glasses 
back out of the way when they are no 
longer needed. The goggles are special- 
ly designed for jobs in which eye protec- 
tion is not wanted continuously. Since 
the user can adjust them while both 
hands are occupied, the dangerous 
temptation not to stop to put on gog- 
gles is removed. 


Rifle Bullets Checked 
by High-Speed Camera 

How a bullet behaves after it leaves 
a rifle is revealed by shooting it from a 
gun electrically wired to a high-speed 
camera, in one of the exacting tests 
that .22 caliber ammunition must pass 
at the Bridgeport, Conn., factory of a 
leading arms manufacturer. A bullet 
that turns over in flight, for example, 
loses speed and might make a large 
hole in a target and spoil a shooter's 
score. In contrast, the photograph at 
the left shows the flight of a well-made 


This is how a well-behaved bullet bullet speeding in a perfectly steady 
should look as it hits the target path toward the bullseye. 


Remote-Control Lawn Mower 


SITTING in the shade, a Millersville, Pa., in- 
ventor watches his homernade electric mower 
run around his lawn and cut the grass. A 100- 
foot cable feeds it current, and a control box 
steers it by speeding up either of two motors 
geared to the wheels. 


Lawn mowing de luxe. Two 
motors drive the machine 


| 


Boxer's fist intercepting light beams that gauge speed 
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X Rays Speed Up Evolution in Odd Tests with Wasps 


Dr. P. W. Whiting and his f 
scientist wife examining 
wasps confined in bottles 


Built-in Bookrests 


GLUED to the inside covers of a book, 
novel cardboard rests invented by 
Prof. Ramsay Harris, of Ontario, Calif., 
unfold to hold the book in the proper 
position for easy reading. Made in 
separate strips that are joined to- 
gether with adhesive tape, the book- 
rests lie flat against the inside covers 
when the book is closed. 


How cardboard easels fold into book cover Screws being set to mark drill centers for a new part 
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At right, Mrs. Whiting is using a binocular mi- 
croscope to make an enlarged drawing of one of 
the insect subjects. Oval, wasps being stored 


Is EVOLUTION brought about 
by radiations from the at- 
mosphere? Some light may 
be shed on this scientific 
theory through experiments 
at the Philadelphia laboratory 
of Dr. Phineas W. Whiting 


PASSENGERS in a 
lounge car of the 
new, streamline 
Twentieth Century 
Limited can tell at 
a glance the actual 
speed of the train 
by looking at a 
built-in speedome- 
ter. As shown at 
right, the instru- 
ment is set into the 
wall above a model 
of the new locomotives used 
to haul the famous New York 
—Chicago express. An odom- 
eter set into the dial shows 
the mileage covered on each 
trip of the famous train. 


Marking Screws 


By gloncing at 
this instrument, 
passengers can 
see how fast a 
train is going 


and his wife, University of Pennsyl- 
vania biologists, who have been bom- 
barding wasps with X 1ays in an ef- 
fort to speed up the gradual process 


of evolution and produce radical 
changes in insect strains. By exposing 
wasps to ray emanations before 
they were mated, the scientists 
have already produced curious 
mutations, or hereditary physical 
changes, in the offspring—wasps 
with six instead of four wings, 


sps with legs instead of an- 
growing from their heads. 


For replacing a worn or 
broken metal part, marking 
screws now available simpli- 
fy the problem of transfer- 
ring the exact positions of 
hole centers and drill circles 


in the work. Fitted with 
projecting points at their 
centers, the marking screws 
are inserted in holes in the 
old part, which is then laid 
over the new and tapped with 
a hammer. Impressions made 
by the projecting screw 
points are left in the new 
work to serve as guides for 
drilling. 
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THE ESKIMOS HAVE A WORD FOR IT 


Rolling a Kayak 


Anybody can capsize a « 
kayak, but it takes an 
expert to come back up 


] Underwater views, 
taken in a swim- 
ming pool, show how 
Eskimos "roll" a kay- 
ak. A deep, sideward 
pull of the paddle 
turns the boat over 


3 Using the paddle 
os a lever, he 
gradually pulls him- 
self toward the sur- 
face on the opposite 
side from where he 
went under, to com- 
plete the revolution 


2 Now upside down in 
the water, the man 
keeps the boat turning 
over by “feathering” the 
blades, or turning them 
sideways between strokes. 
An apron fastened tight- 
ly around his waist keeps 
water out of the kayak 


Fae | 4 With his body twisted, 

‘1 and the kayak follow- 
ing his movements, he 
breaks the surface of the 
water. This is the most dif- 
ficult part of the stunt, 
5 Right side up again. requiring great strength 

His body dripping, he 
regains his delicate bal- 
ance. During the maneu- 
ver, which takes but a few 
seconds, a nose clip keeps 
water out of his nostrils 
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Try to sift the facts from the foolishness in the numbered questions below. In each, only 
one of the suggested answers is correct; the others are just camouflage. Make a note of the 
letter corresponding to the answer that you believe to be correct in each case. Then turn 
to page 98 and compare your results with the list given there and score yourself accordingly 


1 When a butterfly collector makes a 
catch, he places it in a (a) stuffing 

box (b) cyanide jar (c) grease cup (d) 

Faraday cage (e) hydraulic press. 


2 A solstice is (a) a pilot's first flight 

alone (b) an agreement to suspend 
hostilities in warfare (c) a time of year 
when the sun reaches its farthest point 
north or south of the equator, 


3 To distill a liquid, it must be brought 

to its (a) flash point (b) burble 
point (c) vanishing point (d) boiling 
point (e) exclamation point. 


4 Glaciers leave deposits called (a) 
ground swells (b) tundras (c) mo- 
raines (d) Voltaic piles. 


5 Your eyes see things with the aid of 
sensitive (a) cubes and pyramids (b) 
rods and cones (c) stars and crescents. 


A screw can be driven into hard 

wood more easily if you (a) file off 
its point (b) rub soap on its threads (c) 
keep it heated with a blowtorch. 


7 A negatively charged electric termi- 
nal is called a (a) pentode (b) geode 
(c) cathode (d) nematode. 


§ Crosshatching is (a) breeding ani- 

mals of different species to produce 
a hybrid (b) a method of shading used 
by draftsmen (c) what sailors use to 
batten down hatches. 


9 “High-speed steel” gets its name 
from the fact that (a) it is suitable 
for fast-cutting tools (b) it is manu- 
factured by a practically instantaneous 
process (c) it has been developed espe- 
cially for speedy streamline trains. 


1Q Primitive people exchanged mes- 

sages by means of (a) sky writing 
(b) form letters (c) pictographs (d) 
continental code (e) flower language. 
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ELL ME FIRST 
HAT You'RE GOING 


1 One of our showiest birds, with its 

conspicuous red and black plumage, 
is the scarlet (a) onager (b) tanager 
(c) pillager (d) dowager. 


12 It is considered a mark of good car 

driving to (a) use the reverse gear 
as a brake (b) sound the horn at all 
railroad crossings (c) set the car in mo- 
tion by engaging the clutch with a 
quick, decisive snap (d) pull in to the 
curb backward when parking in a 
cramped space, 


1 Artifacts are often found in (a) 

volcanoes (b) Indian mounds (c) 
inaccurate news reports (d) a state of 
suspended animation. 


14 Tron coated with zine is called (a) 
japanned (b) galvanized (c) Har- 
veyized (d) vulcanized. 


15 Bench marks are used by (a) wood- 
workers (b) machinists (c) judges 
(d) surveyors. 


16 Aqua regia is (a) a soothing lotion 
for use after shaving (b) a fuming 
mixture of acids that will dissolve gold 
(c) a brandy distilled from the ferment- 
ed juice of the century plant (d) the 
name for all navigable waters under 
the domain of the King of England. 


1 The movable keel of a sailboat is 

called its (a) surf board (b) sea- 
board (c) sounding board (d) center- 
board (e) ouija board (f) punch board. 


1G You can regulate an electric cur- 

rent with a (a) metronome (b/) 
comptroller (c) rheostat (d) tripod 
socket (e) pyloric valve (f) Pitot tube. 


19 Au electric fan makes you feel cool- 

er by (a) reducing the humidity (b) 
lowering the temperature of the air (c) 
evaporating perspiration more rapidly. 


20 The focusing screen of a camera 
is made of (a) smoked glass (b) 
ground glass (c) stained glass (d) spun 


glass. 

21 A mad dog’s bite may transmit 
(a) hypochondria (b) claustropho- 

bia (c) hydrophobia (d) megalomania. 

22 A Geiger counter (a) keeps food 
refrigerated in a delicatessen 

store (b) counts visitors to public build- 

ings with an electric eye (c) shows the 


revolutions per minute of a rotating 
shaft (d) measures radiations like those 


of radium. 

23 A grid leak in your radio set (a) 
should be plugged with solder be- 

fore dripping acid damages your fur- 

nishings (b) is caused by a short circuit, 

which should be located and eliminated 

(c) maintains the grid voltage at a de- 


sired average value. 

24 Divers suffering from the “bends” 
are rushed to a (a) lethal cham- 

ber (b) pump chamber (c) decompres- 

sion chamber (d) cloud chamber. 

2 5 You would look in an ephemeris to 
find out (a) who is ringing your 

doorbell (b) where Cambodia is (c/ 

when the next eclipse of the sun will oc- 


cur (d) whether the back of your new 
suit fits you. 


Can you label the parts of this flower correctly? You'll find their names in the list 
below. Fill in the blanks and compare your labels with the answers given on page 98 


stamen 
stigma 


style 
pistil 


ovary 


filament 


anther 
corolla 


calyx sepals 
petals 
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Un-Natural History custsces 


TV er yy 


% Z4\ , CZ t SHREWS Are 


THE SMALLEST 
MAMMALS ON 
EARTH, THEY ARE 
ALSO THE MOST 
Ferocious! 

IF TWO ARE 
CONFINED | 
TOGETHER, \ 
THEY WILL \ 
FIGHT UNTIL ONE 
HAS KILLED AND 
DEVOURED 
THE OTHER J 


> =o 
TIGERS ARE FOUND BOTH IN THE STEAMY > 
JUNGLES OF THE TROPICS AND ON THE ICY HEIGHTS. 
OF THE HIMALAYAS / BUT THEY ARE NEVER NATIVE 
TO TEMPERATE REGIONS / 


THE ELECTRIC CATFISH oF AFRICA GENERATES ITS 
CURRENT IN ITS GLANDULAR SYSTEMS IT LIVES ON 
FOOD VOMITED BY OTHER FISH WHICH IT SHOCKS / 


HERE'S A WORM WITH A FUR COAT, THE SEA MOUSE, A MARINE 
WORM, HAS ITS UPPER SURFACE COVERED WITH LONG, GRAYISH 
HAIRS THAT HELP TO HIDE IT FROM ITS ENEMIES! 


a eS REET ET SATE ATTY 


een Te SR) 


_ SOME OF THE BEAUTIFUL CONE SHELLS CARRY POISONED. 


DAGGERS FROM WHICH THEY CAN EJECT A VENOM ? 
THA RA AND LATER DEVELOP FEMALE CHARACTERISTICS, 
MOREIDEADEY AEMON OF ee TTLESNAKE/. OTHERS REPRODUCE BY SIMPLY DIVIDING 


INTO SEVERAL PIECES/ 


CERTAIN FLAT WORMS BEGIN LIFE AS MALES, 
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FLOOR CONDITIONER 


Core of highly pol- 
ished wood and other 
floor surfaces is made 
easy by a new inex- 
pensive electric home 
unit. In addition to 
the machine, the outfit 
includes wox, filler, 
cleaner, sandpaper 
and buffing disks, 
steel-wool doughnuts, 
felt pods, brushes, and 
a manual of instruction 


FOLDING BED. Only twenty-seven 
inches of storage space is required 
by the bed at the right when it is 
folded up as shown, Roller costers 
make it easy to move behind drapes 
or into a closet when not in use. 
Clamps hold the bedding in place 


DOUBLE-DECK MATTRESS. Two 
layers of coil springs give extra 
comfort to the mattress pictured be- 
low. The lower deck acts in the man- 
ner of a single mattress, while the 
upper deck conforms to every curve 
of the user's body. The window in the 
mattress below shows construction 


TRANSPARENT BAGS FOR TRAVELERS 
Made of cellulose wrapping material, trans- 
porent bogs keep a traveler's toilet articles 
and small wardrobe items clean ond shipshape 

hile revealing their contents without unwrap- 
ping. The lorgest size accommodates a pair of 
shoes, while the smallest takes a toothbrush 


WASHING MACHINE IS RUN BY 
VACUUM CLEANER. Hitched to this 
ingenious washing machine, any vacuum 
cleoner will do the family wash. Sct in 
2 bothtub as illustrated, the wosh- 
er is fitted with a turning arm that 
is operated by suction from the cleaner 
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CELLULOSE DOILIES. Transparent moisture- 
proof doilies of cellulose film, printed with 
attractive designs, ore both practical and 
ornamental for summer table settings like that 
seen below. Easily wiped clean with a damp 
cloth, they can be used over and over again 


TIME FOR THE NEXT DOSE of medicine is 
shown by the ingenious prescription-bottle 
cap pictured below. A steel ball, moved in a 
ribbed groove of the molded-plastic cap indi- 
cates the hour or half hour when a dose is due 


SLIDING FIRE SCREEN. At a mere touch of the poker, this built-in fire screen 
slides up into a recess above the fireplace opening. Made of fine bronze screening 
that does not obstruct the ight, it is counterbalanced by weights like a window 


ELECTRIC SAUCEPAN. Sunk below the surface of a new olec- 
tric range, a special heating compartment accommodates a sauce- 
pan which receives heat from the sides as well as from the bottom, 
thus speeding up boiling, steoming, frying, and other operations 


VACUUM-CLEANER CORD CONTROL. Awkward dragging 
of the cord is eliminated by a device now supplied with several 
makes of vacuum cleaners. A reel built into the handle feeds 
out cord as it is needed, and whisks it back at a finger's touch 
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Gus Tunes a Car by Ear 


By MARTIN BUNN 


us [ERE'S something in the Bible 
about it—or maybe it’s in Shake- 
speare,” Gus Wilson told Harry, 
the young mechanic. “It goes 
something like this: ‘Ears have they, 
but they hear not.’ You're a funny guy, 
Harry. You'll listen in on one of those 
radio moaners for three minutes, and 
all the rest of the day you'll drive me 
nuts singing the tune. But you'll listen 
to an automobile engine sputtering and 
missing and knocking, and then, by 
golly, you have to take it half apart to 
find out what's ailing it. Learn to use 
your ears, son—they're standard equip- 
ment on your model, and you need them 
in this business!” 
Harry grinned at his employer. “Take 
it easy, boss,” he said. “I'm just a 
young feller trying to get along in a 
tough world! Now, you—I suppose you 
could sit in there in the office, with your 
feet up on Joe Clark's desk, and if some 
one drove into the shop in a job with 
its motor missing, you could just tune 
in on it with your ears and spot the 
trouble without even taking your feet 
down and tossing a look at it!” 
“Maybe I could,” Gus admitted plac- 
idly. ‘Want to bet me two bits I can’t?” 
“No, I'm not ever going to bet you on 
anything ever again,” said Harry hast- 


Harry stuck his face through the office 
door and whispered, "This would be a swell 
chance for me to call that bluff of yours!” 
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ily, aware from bitter experience that 
wagering with his boss resulted in holes 
in his weekly pay. “But I still don't 
think that you can do it—except maybe 
by a lucky shot in the dark once in a 
couple of hundred times.” 

“Well, we'll see,” Gus said. “I've got 
to keep things up to date in the office 
for Joe while he’s away—although all 
the thanks he'll give me is to say that 
I've balled up his accounts. I'll be in 
there for an hour or so, and if some one 
brings in a car with its engine missing, 
maybe I'll be able to show you why: the 
good Lord gave automobile mechanics 
ears.” 

While he wrote out time-and-material 
slips in his big, sprawling hand, Gus 
kept his ears open to what was going 
on in the shop. First, Mrs. Miller drove 
up to the door to leave a tire to be re- 
paired. When Harry sent her on her 
way laughing, after wasting only five 
minutes listening to her chatter, Gus 
grinned his satisfaction and decided 
that his assistant was coming along 
nicely in the art of diplomacy. 

A half hour later, careful George 
Knowles drove up, and Gus heard him 
tell Harry that there must be something 
wrong with his car's clutch. It was 
making a lot of noise. Perhaps the bear- 

ing had run dry. 
Harry climbed in, 


disengaged the 
clutch, and raced 
the motor. The 


noise persisted. 
“That proves that 
it isn’t the clutch,” 
Gus heard him say. 
“Keep your engine 


running, please, while I take a look.” 
Silence for a few moments, then Har- 
ry’s voice again, now with a note of tri- 
umph in it. “It’s the fan belt, Mr. 
Knowles. It’s slipping, and the metal 
hood deflects the noise and makes it 
sound as though it’s coming from the 
clutch, I'll tighten the belt for you. No, 
you won't have any more trouble with 
it.” Then Knowles drove away. Yes, 
Harry was learning fast! 

Gus was just finishing his bookkeep- 
ing job when another car was driven 
into the shop. Over the smooth purr of 
its idling engine he heard a woman's 
voice, and Harry's louder replies. Then 
the engine was speeded up, and it be- 
gan to pop. Gus's experienced ear 
caught a sort of regular irregularity in 
its rhythm. “Couple of cylinders firing 
when they shouldn't be,” he thought. 
Then the engine was allowed to idle 
again, and it resumed its smooth purr. 

Harry stuck his face through the of- 
fice door, grinning. “It’s the woman 
who just moved into that big new house 
down the road—Mrs, Oliphant, she says 
her name is,” he told Gus in a whisper. 
“She's got a honey of a car, with less 
than ten thousand on the speedometer, 
and she says that her engine starts 
missing every time she gets up above 
twenty miles. This would be a swell 
chance for me to call that bluff of yours 
about being able to tell what's wrong 
with a motor by just listening to it 
only I haven't the heart to show you up 
in front of a new customer. You'd bet- 
ter come out and take a look at it.” 

Gus leaned back in Joe's chair, hoist- 
ed his feet to the desk top, and grinned 
back at Harry. “I don't need to take a 
look at it,” he said. 
“You take the distrib- 
utor head off. You'll find 
a Y-shaped crack in it. 
Drill a hole right where 
the Y branches. Make 
the hole twice as big as 
the width of the crack. 
T'll be out in a few min- 
utes.” 

“All right,” Harry 
said. “But it sounds 
screwy to me.” 

Gus sat listening un- 
til he judged that Harry 
had the distributor head 
off. Then he went into 
the shop. 

Harry was examining 
the distributor head, 
and his jaw was hang- 
ing. “It’s got a Y- 
shaped crack in it, all 
right!” he muttered. 

“Drill a hole in it, 
the way I told you,” 
Gus said. While Harry 
was doing it, he turned 
to Mrs. Oliphant. “That 
hole will fix it so /Con- 
4 tinued on page 97) 
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WHAT CAN YOU MAKE FROM 


Book 
MATCHES 


We'll Pay $50 in Cash Prizes | i 


for Best Novelties Submitted 


of safety matches and see if you magician, Kenneth Murray. In any case, 
can tear, cut, and bend it into send us the best match-comic you make and 
an amusing novelty like one of those try for one of the eight cash prizes, amount- 
illustrated. Perhaps you can do even ing to fifty dollars, we are offering to stimu- 
late a little friendly competition 
among our readers. 
Just to get you started, we'll tell 
HERE’S ALL THERE IS you how Murray made the horse 
TO ENTERING THE CONTEST and rider. He tore out al. but two 
safety matches at either side of the 
OR the best match-comics received on or book. These he bent to form legs. 
before October 1, 1938, Popular Science ‘Then he removed the cardboard flap 
Monthly will award eight prizes os follows: so that the binding would serve as 
First Prize... ee the horse’s body. One match was 
*, pushed into one end to form the 
Seéond Prize neck and head, and a shorter one 
Third Prize... was used for the tail. Finally, a 
Five Prizes, $1 each... match was split to make the rider, 
and another bent to form his arms. 
Each entry must be made from a single ordi- Your friends will find this a lot 
nary book of safety matches. No additional of fun, tao, 80 why not liave a. book= 
materials of any kind may be used except Imatait party?! Civoucwlaheyou,can 


cement or glue for fastening parts together, 3 
but lines or markings may be added with black offer small prizes for the’ best ones 
‘ made. Those who win can then 


ink or colored paints. Only one entry may be 
made by each contestant. enter their match-comics in our 

Because of strict postal regulations governing book-match contest. 
the mailing of matches, each entry must be 
packed in a tightly closed metal box, such as 
an empty cigarette tin or tobacco can, and 
securely wrapped. Any entry that violates these 
requirements will be summarily rejected. 

The contest is open to all except employees 
of Popular Science Monthly. Address each 
entry to the Contest Editor, Popular Science 
Monthly, 353 Fourth Avenue, New York. No 
entries will be returned. The judges will be the 
editors of this magazine, whose decision will 
be final. In case of ties, each tying contestant 
will be awarded the prize tied for. 


Ree into your pocket for a book better, although these are by that craftwork 


Five suggestions: a 
tongue-popping face, 
horse and rider, boat, 
tortoise, and fencers 
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ROM two to six persons may play 
‘this new game, which goes by the 
odd name of “Chinese checkers" in the 
Middle West. The board may be heavy 
cardboard, plywood, or pressed compo- 
sition wood. The one shown is 20-in. 


Using a guy rope 
from a tent to 
draw back a small 
tree that has bent 
after a heavy rain 


Oey, 
spk 


/. 


Tent Guy Rope Straightens 


Small Tree after Storm 


WHEN a small tree bends over in a 
storm, it may often be straightened by 
using a rope, tent peg, and guy-rope 
tightener. As the rope becomes loose, 
tighten it again, and continue until the 
tree is straight —F. C. 


Building Model Railway Cars 


A GLAss cutter forms an excellent 
scriber for marking out the boards on 
the cardboard sides of model railway 
cars. When small flat cars are being 
built, match sticks may be used for 
making all the small stakes.—A. L. D. F. 


Moves are made as in ordinary check 
ors, but no pieces are removed from the 
board. Right, drilling the marble holes 


Chinese Checkers 


square plywood with % by 14-in. rabbet- 
ed strips of wood around the edge. Lay 
x-pointed star and drill the 121 
Sand the board 


The holes are ar- 
ranged to form 
@ stor design. A 
convenient size to 
make the board 
is 20 in. square 


out the s 
holes, ‘4 in. in diameter. 
and varnish or shellac it. 


of ten of a color, are required. 


jumped marbles are not picked up. 


Sixty common glazed marbles, in lots 
One set is 

placed in the ten holes that form a point 
of the star in front of each player. The player who is 
first to move all his men by successive jumps to the 
point of the star directly opposite is the winner. The a 
marbles may be moved in any direction on a line, and 
the player may jump his own or other marbles, but 


Light Anchor 
Made from 
Connecting Rod 


BY UTILIZING an old au- 
tomobile connecting rod— 
in this case, one from a 
model-T Ford—it is possi- 
ble to assemble a light- 
weight anchor for a small 
boat as shown below. The 
flukes are made from band 
iron, but the points should 
not be bent up any more 
than shown. The two 5-in. 
long iron rods must be a 
tight drive fit in the wrist 
pin.—J. M. A. 


CLEVIS. 
12% DIA 


This easily ossembled anchor 
for a small boat weighs about 
3 Ib. if made the size shown 


A Leaf-Shaped Mint Dish or Ash Tray 


ATHE and scroll-saw work are combined 

in this leaf-shaped dish, which may be 
used either as a mint dish or an ash tray. 
If it is to serve as an ash tray, obtain a 
glass ash tray or coaster from 3 to 3% in. 
in diameter so the hollow portion of the 
dish may be turned to fit. 

The only materials required are a 6-in. 
disk of 1-in. clear-grained maple and anoth- 
er piece 4% by 114 by 2 in. A simple way to 
turn the dish is with a screw center. If a 
small screw is used and the hole is filled 
with plastic composition wood, the leaf vein 
will nearly conceal it. Turn and sand the 
bottom first. Reverse the dish on the screw 
center and turn and finish the upper side. 
‘Then draw the leaf outline on the top. Pre- 
pare a 6%4-in. disk of soft wood % in. thick, 
and cut a 5%4-in. circle from the center. Use 
this ring to support the edges of the dish 
while you cut it on the scroll saw. Cut a 
handle from the 4-in. maple to fit the dish. 


56 EXPERT CRAFTSMEN PLANNED OUR BLUEPRINTS FOR YOU. SEE PAGE 90. 


Although it hos the appearance of being 
carefully carved, this mint tray is made 
almost entirely on the lathe and jig saw 


The handle is attached with glue 
and %-in. No. 20 brads, driven as 
shown by the arrows. 

The veins of the leaf can be light- 
ly carved or burnt with a pyro- 
graphic pen. Two coats of shellac, 
lacquer, or varnish, well rubbed and 
protected with a coat of wax, will 
give a satisfactory and durable 
finish. Felt may be glued on the un- 
derside.—EpWARD J. HOBERT. 


Cross Section 
Of Leag Oish 


7" LEAF VEINS 
uigurey caaveo] | 
BURNT 
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Sailboat Mast 


LIGHTWEIGHT hollow mast 
of the type used on the rac- 
ing sailboat Blackcat* can 

be completely assembled with the 
aid of just one 4-in. C-clamp. 
While the mast shown in the draw- 
ings was designed for a slightly 
larger (16-ft.) boat, only a little 
alteration of dimensions is re- 
quired to build one shorter or long- 
er, as required. 

Fir and spruce are suitable ma- 
terials. When you have the four 
pieces dressed to size, chisel out the 
sidepieces at the point where the 
sheave will come. Metal plates, 
Y% in, thick, are mounted here 
with countersunk screws. The 
tips of the filler strips are cut off 
sufficiently to permit the inser- 
tion of the sheave, and a small 
block, % in. thick, is cut to take 
their place. One side and the two 
filler strips are then placed in 
position, and the three filler 
blocks are cut to fit. 

Next obtain some waterproof 
casein glue and 12 ft. of %4-in. 
threaded rod in short pieces, Say  ¢<;owing the 
3 ft. long. Coat all surfaces to be j;hreeded 
joined with glue for about half brass rods 


pieces and filler you reach the unglued section, spring 


the Jength of the mast, beginning through edges strips. Set ‘a short the remainder of the mast apart and 
at the masthead. Assemble and length of the saturate the edges with glue. 
put the C-clamp at one end. Draw threaded brass rod in a hand drill or Allow the mast to lie on a perfectly 


the tip up tight and with a drill slight- auger bit brace and screw it down flat surface at least two days in dry 
ly smaller than the threaded rod, bore through the hole until it comes flush weather. A coarse file can then be 
a hole vertically down through the side- on the other side. Saw off the sur- used to dress off the short, protrud- 
plus rod. Remove the C-clamp, re- ing ends of the brass rods. Round off 

“For complete instructions and plans for the clamp it on the other edge, and repeat the corners of the mast, set the sheave 
Blackeat, see “Racing Sailboat Blackcat” (Pop- the process. Place the rods along the and stay tangs, and apply two coats of 


ular Science Publishing Co., Inc., New York, ¢ 4, 
price $1.00). edges on 12- to 16-in. centers. When spar varnish_—K. F, KEITH. 


HEAVY FILLER BLOCK FORMS 
TENON TO STEP MAST 


Section at B-B 


_ = 7 i 
otic ~ Method o, 7 
Section at 4-9 saves & 1g Stays Details of Masthead 


Assembled mast, the main pieces, and details of construction. Made ot fir, it weighs only 55 Ib. in comparison with 86 Ib. for a solid mast 
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New ‘Sailing Rig 


| \ GIVES CANOE GREAT SPEED 


Bicycle Speedometer Serves as Boat Log 


A PATENT log for a boat may be 
made as shown from an old bicycle 
speedometer. The spinner, of %-in. 
brass or copper, is attached with about 
50 ft. of heavy fishline. If only thin 


The speedometer may be fastened rigidly or, 
for greater accuracy, mounted so as to swivel 


UILT by a City Island, N. Y., canoeist, the novel 

sailing rig illustrated has proved fast and efficient. 
The 17-ft. canvas cruising canoe on which it is used 
is always up among the leaders in races for this type 
of craft. 

The most important feature is the extension of the 
mainsail boom, to which the jib is attached. The ex- 
tension holds the jib out when running before the 
wind, as both mainsail and jib swing together. 

Other features include a loose-footed mainsail and 
roller-reefing device for the jib. Instead of being fas- 
tened all along the boom, the mainsail is attached 
only at the fore-and-aft points of the foot, which al- 
lows the sail to form a better pocket to catch the 
wind. The reefing device enables the jib to be rolled 
up on a dowel in a stiff breeze. These changes also 
minimize the chance that the various sheets will be- 
come tangled, and make both sails somewhat easier 
to handle.—WALTER GOTTLIEB. 


Repainting a Rowboat 

BEFORE attempting to repaint a row- 
boat, scrape and scrub off all accumu- 
lations of marine growth and dirt, and 
let the hull dry thoroughly. It isnouse ap- 
plying paint over moist woodwork. Fill 
any open cracks and holes with calking 
cotton dipped in paste white lead or, if 
small, with white-lead putty.—V. J. 


brass is available, split a \4-Ib. sink- 
er lengthwise and rivet to the spinner. 
To calibrate, establish a measured mile 
along the shore by consulting a sur- 
veyor’s map, make a test run in both 
directions, and find the boat speed in 
miles per hour. By trial and error, give 
the spinner blades more or less twist 
until the same speed is registered on 
the dial. On long trips, especially out 
of sight of land, the log is handy for 
computing actual mileage, and is a 
prime requisite for navigation by dead 
reckoning.—J. E. Guy. 


POSITION OF 
LEAD BODY IF LIGHT 
SHEET BRASS IS USED 
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Scale on Binoculars 
Aids in Focusing 


IN PILOTING small cabin cruisers at 
night, many yachtsmen use binoculars 
to identify buoys, range lights, and oth- 
er navigational markers. It is not easy, 
however, to steer a straight course with 
one hand and juggle the binoculars in- 
to clear focus with the other. To avoid 
this difficulty, I hit upon the following 
method: 

On a very clear day, I focused on 
objects at several convenient known 
distances, from 500 feet up to infinity. 
When each object was brought to a 
clear focus, an identifying mark was 
scratched on the sliding barrel next to 
the housing case, as shown. It is now 
a simple matter to hold the binoculars 
next to the binnacle light, twirl the ad- 
justing screw, and set the focus to any 
desired distance.—F. K. 
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V-Block for Band-Sawing 
Cylindrical Pieces 


BAND-SAW blades are frequently bro- 
ken when an attempt is made to cut a 
cylindrical or irregularly shaped piece 
of wood. That is because the piece has 
a tendency to roll quickly against the 
blade when the cut is started. The dif- 
ficulty can be avoided by using a wood- 
en V-block, as illustrated above, to 
serve as a cradle for the work and 
enable the cut to be controlled.—B. H. 


Dog Bed Has Automatic “Don‘t Disturb” Sign 


The weight of the dog 
makes the sign bob up 


HIS bed for a 
small house dog 
never fails to cause 
amusement because 
as soon as the dog 
gets into it, a sign 
bobs up with the 
legend ‘DO NOT 
DISTURB.” 

A shipping box of 
the right size was 
obtained, the bottom 
was raised 41, in., 
the ends and front 
cut down, and the 
scroll design sawed 
on the sides and ends. 
‘The sign and moving 


Ais 


Plan View 


parts were then at- How the dog bed is assembled and a detail of the sliding sign 

tached as shown in 

the mechanical drawings and adjusted smooth and given a coat of flat paint 

to operate smoothly by pressing down followed by one of white enamel. The 

the hinged piece in the box. corners were painted black to help hide 
When completed, the bed was sanded the nail holes.—GEORGE MILLER. 


Painted Dots and Dashes 
Identify Electric Wires 


PRIMARY and secondary wires of un- 
marked transformers can be distin- 
guished by using quick-drying lacquer 
to paint the International Morse Code 
letters P and S on the respective wires, 
or on the transformer near the ter- 
minals. The letter S is represented by 
three dots; the letter P by a dot, two 
dashes, and a dot. In a similar way, 
other telegraphic characters can be em- 
ployed for marking purposes. 


WHEN a pattern has to be cut with 
tin shears in fairly heavy sheet metal, 
it is often difficult to relieve the pres- 
sure on the handles quickly enough to 
prevent overrunning the cut. If the 
shears are held as shown at the right 
and an extension arm is fastened to the 
upper handle with two bolts, the cut 
can be controlled much more accurate- 
ly and positively because comparatively 
little pressure has to be exerted. Do 
not, however, use this set-up to force 
the shears to cut heavier metal than 
can be cut by the usual method, as it 
would ruin the shears. 
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CUT BY USING 
EXTENSION ARM 


How to Start a Screw in an Awkward Place 


A SCREW can be held 
firmly on a screw driv- 
er for starting it in 
a tight place by the 
simple expedient of 
closing the slot suffi- 
ciently to make the 
screw-driver blade a 
light drive fit. This is 
done by placing the 
screw loosely in the 
vise, head up, and tar 
ping the head until if 
will stick on the blade. 
—G. F. LAMPKIN. 


The extension arm enables a cut to be stopped without overrunning 
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An Easy Way to Turn 


ANY small parts required 
in model making can be 
shaped on the lathe, but 
when ordinary methods 

of chucking and turning are em- 
ployed, the work calls for considerable 
skill on the part of the craftsman. The 
method illustrated is a new and easier 
way to make turnings from hardwood 
dowels while they are held in special 
chucks, As the dowels are always per- 
fectly centered and have no rough 
corners to be removed, this system not 
only reduces breakage, but also enables 
the worker to make ship-model masts 
and yards—something that is hardly 
possible on the lathe by any other method. 

Two different chucks are required, 
one for the headstock and the other 
for the tailstock. The one for the head- 
stock is constructed first. A piece of 
wood about 1% in. thick is fastened 
to the faceplate and turned to a di- 
ameter of 3% in. The face of the block 
is trued, and a turning tool is used to 
bore a hole in its center. The depth 
of this hole should be the same as the 
length of the threads on the lathe spin- 
dle and its diameter slightly less than 
that of the threads. 

The turning is removed from the 
lathe, the faceplate being left upon the 


block. After the threads of the spindle 
are started into the hole in the block, 
the tailstock is placed so that its sleeve 
fits into the spindle-thread hole in the 
faceplate. As the block is screwed onto 
the spindle, the tailstock sleeve is ad- 
vanced, thus insuring a perfectly cen- 
tered turning. 

Now the metal faceplate may be re- 
moved, and the face of the block turned 
true. A recess 2% in. in diameter and 
14 in. in depth is turned in this face. 
A5g-in. hole is then bored the rest of 
the way through the block. A number 
of disks 1% in. thick are turned to suit 


Shaping a model belaying 
pin from a hardwood dowel 
with a tool made from a 
small file. Two special 
wooden chucks are used at 
headstock and tailstock to 
hold the dowel firmly and 
center it with precision 


A socket is turned in 
the headstock chuck as 
shown below to receive 
various inserts. Each 
insert is drilled with 
the utmost care to take 
@ standard size dowel 
as illustrated at right 


How to Make Masts, Yards, 


this recess. Each of these is fitted into 
the faceplate block, and a groove is 
turned in the circumference where the 
insert emerges from the block. Three 
small screws are inserted into the face- 
plate block with washers that fit into 
the groove in the insert. If one side of 
the washers is filed flat, the screws 
need only be loosened and the washers 
turned to permit the insert to be re- 
moved, 

Each of the inserts is drilled for a 
different size dowel. The sizes most 
commonly used are %, 4, 5/16, %, 
and % in. A clamp-screw hole is 


At left, how the headstock 
chuck is screwed o 
lathe spindle, Th 


the attached faceplate to 
insure, accurate alignment 


Guns, Deadeyes, Stanchions, 
Belaying Pins, and Similar 
Small Fittings from Common 
Hardwood Dowels or Rods of 


Type Metal or Other Alloys 
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Model Pa rts By HOWARD R. HEYDORF 


drilled in each insert, and the screw 
made from a 3/16-in. bolt with a wing 
nut and an ordinary nut locked to- 
gether to permit tightening. It may be 
necessary to use another screw on the 
opposite side to prevent the dowel from 
being forced out of line. 

The chuck for the tailstock is turned 
between centers to the shape shown. 
The measurements for the taper shank 
may be taken from the regular dead 
center. To permit accurate fitting of 
the turned shank, it is lined lengthwise 
with black crayon and inserted into the 
socket in the tailstock. As it is re- 
volved, the high places are plainly 
marked with black rings. These are 
then sanded. The chuck is next fitted 
into the headstock spindle and drilled 
for the dowel. 

If desired, instead of making a chuck 
for each size dowel, a number of turn- 
ings may be made with the correct Turning down the end of 
size hole in one end and a shank to fit a ship-model yard. To 
the tailstock chuck on the other end. [I h.i ia ondia 
A small metal pin may be inserted be- neat three tet as 
tween the parts to prevent their re- Spear euainets®: tac 
volving driven into the chuck 

Straight, uniform dowels of the de- 
sired size should be selected for turn- 
ing. One end is fastened in the head- i e . 
stock chuck, and the other end slipped eaaat ip tandheber 
into the tailstock chuck. When possi- the yard. This method 
ble, this end should be lubricated with avoids subjecting the 
wax or oil. It is best with these small work to “anit aide atrain 
turnings to have no more of the dowel 
exposed between the chucks than nec- 
essary. 

On repetition work a long length of 
dowel may be used by extending the 
extra part through the spindle. As it is 
used up, a new length may be pulled 
through the chuck, thus eliminating 
chucking waste. Fine tools for this 
small work can be made from dis- 
carded three-corner files of a length 
from 6 to 8 in. These are honed and 
used in the iL ) 


In tapering such parts 
as the yards for a ship 
model, coarse sandpaper 
is used with e backing 
block to take the side 
pressure as shown below 


Three flat-sided washers enable 
the inserts to be changed quickly 


To avoid having to make a 
separate tailstock chuck 
for each size dowel, one 
chuck is used with several 
different adapters or cup: 


The shank of the tailstock 
chuck is lined with black 
The necessary dowel stock for making soft- A crayon to aid in tapering 
metal parts may be prepared by casting an ' it so that it will fir ihe 
alloy of low-melting point in paper tubes [i tailstock siseve perfectly 
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These Four Clubs 


NATIONAL PRIZE WINNERS SELECTED IN THE 


169 | ENS - Eo 


John Nichols, chairman of the Guild's board of trustees, 
| the craftwork plaque to Horold Post, president of the Wood-Ri: 
_ (N.J.) Homeworkshop Club. At right is Williom Aitken, treasurer 


ES Te 


i OR outstanding achievements in civic activi- 
i ties, craftwork, club programs, and radio 
i broadcasting, POPULAR SCIENCE MONTHLY is 

awarding silver plaques to four clubs in the 
National Homeworkshop Guild. These clubs, se- 
lected from among more than 260 clubs by a great 
national contest (see P.S.M., Nov. '37, p. 101), are 
listed above. Their victory entitles them to first 
place on the honor roll of the Guild. 

Reports of what all the competing clubs accom- 
plished in the six-months period (October 1, 1937, 
to April 1, 1938) brought expressions of amaze 
ment from the judges. No better evidence of the 
value of the home workshop hobby could be given, 
they declared. 

Members of the Jacksonville (Fla.) Home- 
workshop Club won the civic activities award 
through a highly commendable philanthropy. 
They built 147 novelties, toys, and odd pieces of 
furniture, all of which they put up at public 
auction. More than 300 persons, who had seen 
the articles displayed in a hardware store win- 
dow, crowded into the meeting room to make 
their bids. The sale netted $222. With the 
money the club purchased 159 pairs of shoes, 
115 wool sweaters, 48 pairs of socks, and 47 
pair of pants. These were distributed through 


k Refreshment bar 
in the form of a 

huge drum made 

by Mr. Post, one | 

of two projects 

t submitted by the 

| Wood-Ridge 

club. At right is 

a view of the rear 

with all the com- ¢ 


partments open | Parent-Teacher Associations to needy children 
in twelve local schools. 

| In the craftwork division the Wood-Ridge 

(N.J.) Homeworkshop Club submitted descrip- 
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Lead the Guild 


1938 HOME WORKSHOP ACHIEVEMENT CONTEST 


tions of two projects although only one 
entry was required. The projects were 
a set of six walnut dining-room chairs 
made by George N. Schalk and a re- 
freshment bar built in the form of a 
huge drum by Harold W. Post. These 
easily surpassed the other entries in 
the craftwork division, and either one 
would have entitled the club to the 
prize, so the judges awarded the craft- 
work plaque to Wood-Ridge and en- 
graved sterling silver medals to the 
two men. 

Beautifully presented in a scrapbook 
with walnut veneer covers and a red 
plastic binding, the report of the In- 
dependence (Mo.) Homeworkshop 
Club immediately caught the eye of the 
judges. As they turned the large 
pages (each measured about 13 by 16 
in.), they marveled at the variety of 


Left, winning entry in the program divi- 
sion. 


excellent programs given during the 
six months. The club began its sea- 
son with a demonstration of how to 
use a spindle shaper. This was fol- 
lowed at subsequent meetings with 
demonstrations and talks on wood 
carving, metal turning, foundry prac- 


tice, etching and engraving, metal 
spinning, wood turning, model rail- 
roading, and lacquer finishing. The 


The covers are of walnut veneer 


members also visited an archery- 
equipment concern and a cabinet shop, 
and saw a talking moving picture at a 
dinner meeting. The plaque for the 
best club programs therefore goes to 
Independence. 

Transcriptions of five radio pro- 
grams won a special award for the 
Lexington (Ky.) Homecrafters. Mem- 
bers gave talks over Station WHAS of 
Louisville. The entry was 
submitted in the civic activi- 
ties division, but the judges 
decided it merited an extra 
plaque. Only three awards 

for civic activities, craft- 
work, and club pregrams- 
were originally announced. 


George Schalk 
receives his craft- 
werk medal from 
Mr. Nichols. At 
tight, one of the 
six chairs he built 


This stock of shoes, sweaters, socks, and 
pants was purchased with money raised 
at a public auction of articles made by 
the Jacksonville (Fla.) Homeworksho 
Club: The clothing was distributed through 
P.-T.A. groups to needy school children 
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Lazy Tongs Guide Cutter 


FOR ROUTING AND CARVING 


OR routing and wood carving, I 
support the cutting head of a flex- 
ible shaft by means of a junked tele- 
phone extension arm or lazy tongs as 
illustrated, The arm was obtained for 
a few cents from a local telephone 


Dog Opens Screen 
Door with Nose 


ANY steps have been 

saved in our home by 
the simple screen-door open- 
illustrated. This enables 
our bull terrier to open the door from 
the outside by pushing his nose behind 
the metal plate. The dog enjoys this 
because the door had baffled him for 
months. He quickly got the idea after 
two or three trials when one person 
held him with his nose behind the plate, 
while another called him from inside. 


An old telephone ex- 
tension arm enables 
the 
cutter to be guided 
with great accuracy 


company shop. Some- 
what similar lazy tongs, 
made as luggage car- 
riers, can also often be 
obtained from auto re- 
pair shops or junk 
yards. 

It so happened that 
the semicircular brack- 
et on the end of the 
arm conformed exactly 
to the head of my flex- 
ible shaft, so I merely 
hold the two together 
as shown. The cutter 
may be raised and low- 
ered during the rout- 
ing operation by loos- 
ening the grip enough 
to enable the head to 
be moved up or down. 
I find it easier to guide 
the cutter over the 


flexible-shaft 


work in this way than 
to move the work about on the table 
of a drill press, The cutter can easily 
be swung to reach any part of work 
as large as 3 or 4 ft. square, and the 
depth can be regulated with one hand 
without stopping.—A. H. WAYCHOFF. 


To open the door from the outside, the dog pushes his 
nose behind the brass plate, which projects at an angle 


The attachment is %-in. brass, 5 by 8 
in., decorated with an aluminum bull 
terrier cut from 1/16-in. stock. It is 
screwed firmly to the edge of the door 
as the normal height of the dog's nose. 
The plate is bent to project outward at 
an angle of about 30 deg., and the outer 
corners are rounded.—C. W. Houcu. 


Giving Printed Game Cards a Durable Finish 


OME games require the use of print- 

ed cards, which become soiled and 
dog-eared with continued use. To pre- 
vent this, it pays to coat the cards 
when new with clear lacquer or spar 
varnish. A drying board should be pre- 
pared by driving pins into a board and 
cutting off the heads. Arrange the pins 
so that three will support each card. 
Then use tweezers to hold the cards 
while immersing them for a few sec- 
onds in lacquer or varnish. Let them 
drain and lay them on the pins to dry. 
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Comical Pipe Rest Cut 
from Thin Wood 


THIS amusing pipe rest can be jig- 
sawed in double-quick time from scrap 
material. Cut the figure, base, and 
hand from \-in. thick wood, sand them 
thoroughly, and assemble with glue and 
brads. Apply a coat of flat paint or 
prepared enamel undercoat, and follow 
with two coats of enamel in the desired 
colors. The original “Tipsy Tim” figure 
was dressed in black shoes, suit, hat, 
and tie, and was mounted on a rich 
orange-colored base. Glue a piece of 
felt underneath the base.—C. L. S. 


Heat-Resisting Solder 


for Commutator Work 


THE armature of a heavily loaded 
motor or a generator which has been 
boosted to a very high output may heat 
to such a degree that the solder in the 
riser slots melts and permits some of 
the leads to be thrown out of place. A 
recurrence can generally be prevented 
by using solder of a higher melting 
point, such as one containing two: or 
even three parts of lead to one of tin. 
This solder is of somewhat inferior 
conductivity, but the loss is negligible 
in this case.—W. C. W. 


ieee 
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A solder of three parts lead to one of tin 
repairs an armature that tends to run hot 
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Two fine examples of Javanese rod puppets with faces carved to represent ceremonial masks 


AVANESE rod puppets are 

simple in construction, easy to 

manipulate, and quite different 

from the modern types of hand 

puppets and string marionettes 

sly described in POPULAR SCIENCE 
MONTHLY*. 

The two puppets illustrated above 
are genuine Javanese, obtained on a 
world cruise by Mrs. Irene Mulholland, 
mother of John Mulholland, the magi- 
cian. They are above the average of 
Javanese native arts, and the heads are 
exquisite bits of wood carving. 

Javanese rod puppets are displayed 
by native showmen known as “Du- 
langs," whose plays are all based 
on ancient religious dramas and 
rites, the cycle being called “Way- 
ang Golek.” Although the puppets 
are limited in action, their articu- 
lation is such that they can repro- 
duce the weird, intricate motions 
of the Javanese ceremonial dances. 
The faces are not true features, 
but rather ceremonial masks, 
while each bit of carving in the 
ornate headdress has some special 
significance. 

Any reader can make similar 
puppets for his own amusement 
from odd bits of wood with little 
more than a pocketknife for a 
tool. The Javanese style may be 
followed, or the same construction 
may be used with heads of a more 
familiar kind. 

The torso is carved in one piece 
as shown, nicely rounded and 
smoothed off, then drilled to take 
the center rod loosely. Between 
the shoulders, a larger hole is 
bored or cut into which the neck 
will fit and revolve freely. 

The upper and lower arms are 
carved without respect to anatomy 
or detail. They are quite loosely 
jointed at the elbows and shoulders 
with string. The hands are ab- 
stract, but if the proper angle to 
the wrist is observed, they are 
most expressive when in motion. 
The rods for manipulating are 14 


*For detailed instructions in regard to 
conventional marionettes, hand puppets, 
stages, scenery. and lghting effects, refer 

low to Make Your Marionettes’? 
(Popular Seience ‘Publishing Co., Inc., New 
York, price 50 cents). 
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How the parts of a rod 
puppet are cut out and 
assembled. At right, a 
broken-away view to show 
method of manipulation 


in. long and loosely joined to the 
hands with string. In the original 
Javanese, these rods are thin bamboo, 
but thin wires or pieces of umbrella 
ribs would be less conspicuous. 

The head is carved from one piece 
of wood, and the extreme arch of the 
neck gives the figure poise and person- 
ality. The neck is drilled a snug fit 
for the center rod. 

Coloring is a matter of personal 
taste. In the examples illustrated, the 
neck, torso, and arms are gilded, and 
the projections at elbows and wrists 
enameled red, The face is chalk- 


Alla 


WEIRD DANCING 


Operated by Rods 
Instead of Strings 


By 
LESLIE P. GUEST 


white, with black hair and eyes, and 
red lips. The headdress includes a 
gilded crown lined with red. Top and 
back parts are shiny black, while the 
decorations are red, gold, and two 
shades of green. Glass-bead pendants 
ending in fuzzy red pompons hang from 
the front of the ears. 

The figures are costumed in hand- 
made batik, the pattern a reddish 
brown, The skirt is rolled and sewed 
above the ledge of the waist, thus giv- 
ing some fullness to the figure below 
the hips. The skirt should extend about 
3 in. down beyond the end of the rod. 

To operate, hold the center rod 
with one hand inside the skirt. 
The other hand holds the two 
arm rods, and with a little prac- 
tice, these may be manipulated 
separately or in unison. This 
same hand can twist the shoul- 
ders, while a quick twist on the 
center rod will move the head 
from side to side, If you raise 
your hand until you can reach the 
base of the torso and push this 
up and down on the center rod, 
the puppet will appear to duck 
her head. 

To complete the illusion, op- 
erate your puppets from behind 
a screen, the upper edge forming 
the stage. These figures can alfo——__ 
be used to advantage in a Punch- 
and-Judy or hand-puppet stage. 


Springfield Rifl 


WHITTLED 
FROM STOCK 


Sketches of the bolt 


mechanism, front sight, By 

and upper bond group CHARLES 
‘VERY man who has served in the United 
States Army, the National Guard, or almost HOZIER 


any military organization in this country is familiar 

with the appearance, weight, and other characteris- 

‘ tics of that famous weapon, the Springfield rifle, 

otherwise known as the United States rifle, caliber 

.30, model of 1903. It is therefore one of the best 

possible subjects for the many amateur craftsmen 

who are taking up the fascinating hobby 
of making model firearms. 

The accompanying drawings are the ac- 
tual size of a scale model that is one quar- 
ter the size of the real rifle. The original 
model is made en- 
tirely of wood ex- 
cept the barrel, the 
leather sling, and 
the parts otherwise 
marked. The barrel 
is a 16-penny nail 
with a small hole 
drilled in the end. 

The bolt is carved 
separately and 
glued and nailed 
on. There isa nail = / 
through the bolt 
handle to help 

_ Strengthen it, as 


everyone who picks up the 
model is certain to finger the 
bolt. The sight-leaf slide bind- 
ing screw and the windage 
screw on the rear sight are 
both cut from hardwood and 
glued into holes drilled in the 
whittled sight. The sight it- 
self is all part of the wood 
from which the stock is made. 

More details are indicated on the draw- 
ings than the average model maker is like-. 
ly to wish to include on so small a model, 
but it is easy to simplify the parts to any 
degree desired. A visit to a local armory 
to examine one of the rifles will be found 
helpful. 

The lower sling swivel is of %-in. brass, 
fastened in a recess in the stock with two 
screws. In the sling itself I punched only 
the holes necessary to keep it in place. 

It is best to make the stock and wooden 
parts of walnut. After sanding the stock 
to a perfect finish, dampen it to raise the 
grain, Jet it dry, and sandpaper it again 
very lightly with fine paper to remove the 
raised fibers. Warm the wood slightly, 
brush on warm raw linseed oil, and let it 
stand for twenty-four hours. Apply wal- 
nut-colored paste wood filler and rub off in 
the usual way. Let dry overnight and 
sandpaper lightly. Now mix boiled linseed 
oil and genuine turpentine in equal parts 
and brush on a coat. Repeat this once a 
day until the surface becomes somewhat 

of gummy, indicating that the wood is well 
the model, which it filed with oil. Then rub with felt until a 
Sf the rifle itself, beautiful, dull polish is obtained. A little 
Minor details may be fuller’s earth or rottenstone may be used 


omitted, if desired in polishing. (Continued on page 87) 


Full-size drawi 


A photograph of Mr. Horier's model with a clip of real cartridges lying in front to 
show the comparative sizes, The stock is walnut; the barrel, a common |6-penny nail 
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The hub, which is one half of a flexibl 


OODEN pulleys are easy to make, 
economical, and generally useful, 
but it is difficult to fasten them proper- 
ly to the shafting. If metal hubs are 
applied, this drawback may be over- 
come and the construction much sim- 
plified. Fortunately, hubs can be made 
from the small flexible couplings used 
to connect shafting end to end. These 
are available at small cost in many 
sizes, and each consists of a rubber 
disk and two castings. The latter are 
used for hubs. 
Cut a disk of wood slightly larger 
than the diameter of the finished pulley, 
mount it on the lathe faceplate, and 


haft coupling, 
is centered on the turned pulley with the aid of a dowel 


FITTING 


Nbailatas Pulleys 


turn the surface true. 
Reverse the disk, turn 
the other surface, and 
turn the edge to suit 
the belt to be used. 
Bore a hole from 1/64 
to 1/32 in. larger than 
the shaft, and taper the 
end of a 3-in. long 
wooden dowel rod to fit 
the hole snugly. Force 
the dowel in place and 
turn the exposed por- 
tion to the exact diam- 
eter of the shaft. Slip 
a hub over this, mark 
the positions of the two 
projections, and drill 
the pulley to receive these projec- 
tions. These holes should be of a 
size to fit the projections approx- 
imately. Then drill two holes 
through the flange of the hub at 
approximately 90 deg. from the 
projections, and attach the hub with 
heavy wood screws. 

Remove the pulley, detach the 
hub, remove the wooden arbor, and 
replace the hub. Then place the 
pulley on a short length of shaft- 
ing, tighten the set screw, and 
mount a second metal hub on the 
other side of the disk in the manner 
just described.—Amos Scort. 


Pulley for % to 2-in, V-belt. Left, os used on 
low-speed jack shaft made from grinder stand 


Safe Way to Cut Small Blocks on a Saw 


STOCK TO BE 
CUT INTO. 
SMALL BLOCKS, 


J U-SHAPED PIECE 
SLIPPED ON RIP FENCE 


This simply made addition fo the rip fence 
makes it impossible for the blocks to jam 
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F A NUMBER of small blocks have 
to be cut off on a circular saw, it 
pays to make a U-shaped piece to 
slip on the rip fence as shown. 
This will keep the blocks from jam- 
ming between saw and rip fence 
and perhaps flying back to hit the 
operator. The extra piece is best 
cut from %-in. plywood to avoid 
splitting. It should be ‘about 1% 
in. wide if for a small saw, with 
the cut-out made slightly wedge 
shaped so the piece will not be 
loosened by vibration. The face of 
the shorter leg should be covered 
with leather.—B. P. SEWARD. 


Flowerpot Brackets Add 
Color to Bare Walls 


(ODERN flowerpot brackets have two 

advantages over window boxes: they 
are more pleasing to the eye, and removing 
the plants for cold weather is a simpler 
procedure. 

Four designs are illustrated, all of them 
very easy to build, In Fig. 1 below and also 
illustrated above is a design that harmo- 
nizes well with a wooden structure, but if 
painted, it is also adaptable to stucco or 
brick. 

The simple corner bracket shown in Fig. 
2 is effective where windows are so placed 
as to leave considerable blank wall area at 
the corner. Shallow bay windows are im- 
proved in appearance by the shelf arrange- 
ment in Fig. 3. 

Garage doors as a rule are designed for 
utility only, but the plainest of them can be 
made attractive with twin brackets, as 
shown in Fig. 4, The brackets should be 
painted a bright color, such as orange, ap- 
ple green, or Chinese red, to contrast with 
the garage door.—HI SIBLEY. 


WIDTH OF WINDOW. 
FRAME PLUS 4" 


SPACE HOLES FoR an 
FLOWER POTS AT ari. 
LEAST 4" APART ce 


Viet BAT TENS: 


SPACED 


Fig.4 


A wide window bracket, a small corner bracket, a 
design for bay windows, and garage-door brackets 
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ing leaves and sediment from 
2 gu Right, details of the 
two different types of tools used 


By 
J.D. GARFIELD 


HEN the eaves troughs or 

gutters of a house become 

clogged, cleaning them is a 

time-consuming, exhausting, 
and sometimes hazardous task. It in- 
volves, especially on a house more than 
one story high, raising and shifting a 
heavy ladder many times, climbing it 
repeatedly, and reaching out as far as 
possible to the right and left to scrape 
out the leaves and refuse by hand. 

‘The same work may be done in safety 
and comfort from the ground by mak- 
ing a long-handled cleaning tool of one 
of the types illustrated. The principal 
materials required are two or three 
12-ft. lengths of % by 2-in. furring 
strips or roof laths, as they are some- 
times called; two sawed-out disks to 
serve as rollers, 1 in. thick and 3 in. in 
diameter; two sheet-metal (tin) disks 
4 in. in diameter to serve as flanges; 
and a 26- or 28-gauge sheet-metal strip 
14 in. by 2 ft. 6 in. 

For eaves troughs of the box type or 
wooden gutters, it is sufficient to pro- 
vide a stiff brush similar to a whisk 
broom and a simple spring-pressed 
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SCOOP UNDER ROOF STRAP 
AND PARTLY LOADED 


ROOF STRAP 


BACK, UB AND READY \1p ON 
70 BE SWUNG OUT SCOOP 


scraper. These are used alternately. 
Their lengthwise movement pushes the 
refuse ahead and discharges it over the 
side. 

Gutters of the metal type, supported 
by metal straps from above, are more 
difficult to clean because it is impos- 
sible to roll the cleaning tool continu- 
ously along them. In this case a long, 
trowel-shaped scoop must be made and 
hinged to an overhead supporting mem- 
ber as shown in the rectangle above. 


LONG-HANDLED SCRAPER 


Cleans Eaves Troughs 
FROM THE GROUND 


This tool is first rolled along and under 
a roof strap, picking up as much refuse 
as there is in the section of the gutter. 
Second, it is retracted from under the 
strap and slightly raised by a cord at- 
tachment to a horizontal position, the 
cord being made fast to the lower end of 
the long jointed pole. Third, the entire 
pole and the scoop with its load of 
refuse are raised slightly and swung a 
quarter turn, over the side of the eaves 
trough, then lowered sufficiently to en- 
able the notched pole support shown in 
the drawings to be hooked on the outer 
edge of the gutter. Next, the cord is 
released to enable the scoop to drop to 
a dumping position. 

To repeat the operations, the scoop is 
raised to a horizontal position by the 
cord, and the pole is lifted and swung 
to its former position. It is then car- 
ried over the next roof strap, and the 
scoop is lowered inside the gutter. 

Note that a lip extending along one 
side of the scoop is turned over as in 
section A-A, 

Since the pole must be kept perpen- 
dicular in use, a special bracket must 
be made as illustrated below when it is 
necessary to reach over a kitchen ex- 
tension, porch roof, 
or other obstruction. 


KITCHEN 
EXTENSION 


Method of reaching 
inaccessible gutters 


PAINT and varnish brushes 
can be kept in good condition 
for several hours between 
coats, or if one has to leave a 
painting job for a time, by 
wrapping them in heavy pa- 
per as shown and pouring 
enough turpentine into the 
paper pocket to wet the bris- 
tles thoroughly. The brushes 
will remain pliable, ready for 
use.—BROOKS HILL. 
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Lathe Chucks Speed 
Drill-Press Work 


ITHER three- or four- 
E jawed lathe chucks 
can often be used to 
advantage for drill-press 
work. The chuck nose or 
adapter is removed, and a 
flat board % or 1 in. thick 
is bolted in its place, the 
holes in the wood being 
countersunk for the bolt- 
heads. The board can be 
cut away where necessary 
to clear screw heads or 
bolts in the chuck. Some- 
times the work is chucked 
in the usual way. At oth- 
er times, if there is a hole 
through the work, a bolt 
or machine screw may be 
made fast to a 1-in. thick 
steel plate held in the 
chuck jaws. Chucks are 
very useful for work in 
which many flange holes 
have to be tapped.—oO. S. 


Cutting Stock at Angle 
with Power Hack Saw 


Ir Is frequently necessary to cut 
stock at an angle with the power hack 
saw. This may be done easily and ac- 
curately by placing a small piece of 
scrap iron in the vise alongside the 
piece to be cut at an angle and slightly 
above it, as illustrated above. This ex- 
tra piece will act as a guide and hold 
the hack-saw blade true when it starts 
into the angle cut—W. C. 
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A Jig for Slotting 


UTTING straight, narrow slots in 

heavy gauge sheet metal may be 
done rapidly with the homemade jig 
illustrated. It may also be used for 
trimming rough edges of large sheets 
and squaring up stock, or for cutting 
designs. 

The jig consists of two pieces of 
square cold-rolled stock, 1% by 1% by 
6 in., with slots cut in each end to ac- 
commodate the bolts. Adjustments are 


Left, 


is hi 
Belo. 


the tool, which 
in this case was made 
from an old round file, 


Lathe chucks ore especially useful for hold- 
ing work in which many flange holes have to 
be tapped. Left, the board bolted to back 


Heavy ‘Sheet Metal 


made by means of spacing washers. For 
close work, a separate cutter for each 
size is necessary, but for all other op- 
erations any narrow cutter will do. 
After a center line has been laid eut 
on the work, a hole is drilled at each 
end equal in diameter to the thickness 
of the cutter to be used. The work is 
then laid on the jig, and the cutter is 
placed in one of the holes and struck 
just hard enough to drive a short 
tongue of the stock 
down between the two 
bars; this is to hold the 
work in the jig while 
the cut is made from 
the other end of the 
line.—R. G. BULLARD. 


eld ot an ang! 
w, parts of the jig 
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Welding Sheet lron 


WITH OXYACETYLENE 


Ee practice is required 
to learn to weld sheet 
iron of 14 gauge or lighter 
with the oxyacetylene torch. 
If the sheet iron is dead soft, 
no preparation is required, 
but if it is hot-rolled—and 
this is by far the most com- 
mon variety—it is neces- 
sary to peen the edge of the 
sheets lightly in order to 
overcome the tendency of 
the metal to warp when the 
flame is applied. 

The steel box illustrated, 
which is the housing of a 
public-address amplifier, is 


sition and the whole is 

spotted together at inter- 

vals of about 2 in. as shown. If the 
metal tends to warp, allow it to cool 
before making more spots. It is best 
to start at a corner and continue the 
spotting in the same direction around 
the seam. 

The flame is held at about a 15-deg. 
angle to the seam, and the filler rod is 
held in a similar position from the oth- 
er side. When both edges of the seam 
are molten for about % in., the filler 
rod is brought into contact with the 
work and the seam filled for that dis- 
tance. When all the seams are spotted, 
start at a corner and follow the same 
procedure completely around the seam 
in the same direction and without in- 
terruption. 

For this job a No. 2 tip is used with 
a \%-in. diameter filler rod. The size of 
the flame depends on the operator's 


Old Desk Lamp Supports 
Shop Magnifier 
SMALL, delicate mechanisms such as 
electric clocks and meters are difficult 
to clean or repair properly without 
some kind of magnifier. A jeweler’s 
glass, hewever, is so short in focus 
that the work must be held too close to 
permit certain tools to be used. For 
this type ef repair, a better arrange- 
ment is te mount a 4-in. reading glass 
on the arm of an old desk lamp. 
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When ordinary hot-rolled sheet metal is to 
made of 16-gauge stock. be welded, it is necessary to peen the edges 
The sides are blocked in po- _|ightly to prevent difficulty from expansion 


Spotting together the 
ports for a 16-gauge 
steel box. The spots 
are spaced about 2 in. 
apart. Note angle of 
torch and filler rod 


skill. Set a pace that will not tire you; 
then regulate the flame so you can just 
keep the metal melted. In this way you 
will make a tight weld, and it will have 
a regularly rippled surface. 

Until you are experienced, it is best 
to make the welds with the work level, 
but after some practice, you may run 
side seams and verticals. No one but an 
expert, however, should attempt to 
start at the top of a seam and weld 
downward. 

Unless some special requirement calls 
for it, the metal to be welded must be 
kept free from all traces of foreign 
metals, especially tin and lead. Galvan- 
ized iron, nevertheless, may be welded 
because the galvanizing is burned off 
before the iron is heated to the melt- 
ing point, except in the case of very After being spotted, all seams are com- 
thin sheets.—W. C. CHENEY. pletely welded in a continuous operation 


Placing Heavy Castings on a Drill Press 


HEN a large, flat casting like the one 

illustrated has to be placed on a drill- 
press base, the natural tendency is to lift 
or roll it, but that requires two men and is 
heavy work. With a two-wheeled truck, one 
man can easily set the 400-Ib. casting for 
drilling the flanges. He can also remove it 
with the truck and ease it to the floor. 


With a two-wheeled truck, one man 
can set this 400-Ib. casting on the drill 
table for drilling holes in the flanges 
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Useful Hints for Motorists 


LD luggage carriers of the lazy- 
tongs type, used on car running 
boards, can be adapted to form a mov- 
able tool shelf for the garage. Fastened 
to the ends of a simple wooden shelf, 


Cleanser Curtains Car 


HOUSEHOLD cleanser, rubbed on the 
windows of an automobile with a damp 
cloth, provides temporary curtains 
when the car is used for changing 
clothes at a bathing beach. The cleanser 
is easily removed by wiping the win- 
dows with a dry cloth—H.A.W. 


Tube - Patching Rougher 


A HANDY “rougher” for preparing 
inner tubes for blow-out patches can be 
made from sandpaper and a wooden 


sewing-thread spool. Cut out several 
disks from a sheet of sandpaper and 
apply them to the spool ends with glue 
or shellac.—H.A. 


SEPTEMBER, 1938 


Shelf mounted on old 
luggage corriers ex- 
tends from the wall 


two of the spreaders are attached to 
the garage wall so that the shelf can be 
pulled out to a handy position for the 
home mechanic working over a car 
motor.—A.H.W. 


Caster Removes Dents 


DENTS in car fenders can be removed 
without hammering or marring the fin- 
ish with a homemade tool consisting of 
a heavy turnbuckle with a sturdy fur- 
niture caster fitted into one end. As 
illustrated below, the turnbuckle is 


placed against a wood block, adjusted 
until the caster meets the underside of 
the dent, and worked back and forth 
from below as it is periodi- 

cally lengthened.—W.H.A. 


How the coster is mounted for rolling out dents 


Suction Cups Fit Ladder for Car Washing 


The cups are bolted to U-shaped 
strap iron attached to the top ladder step 


Dust Mop 
Is Handy 
Polisher 


LAST-MINUTE 
polishing of a car 
before setting off 
for a drive can be 
done safely without 
fear of getting dirt 
or grease on your 
clothes by using an 
ordinary long-han- 
dled dust mop to do 
the job. Be sure to 
useanew mop, how- 
ever, not one that 
is saturated with 
floor polish or wax, 
which would dull 
the polish on the 
car body. A mop for 
the purpose may 
be kept always at 
hand.—M.P. 


~~ y 


Last-minute polishing can be done easily without soiling the clothes 


SucTION cups attached to the top 
step make it possible to lean a step lad- 
der against a car while washing it, with 
little danger that the ladder will slip or 
that the top step will scrape and mar 
the body finish_—K.M. 


Patches Silence Door 


BY CEMENTING ordinary rubber tire 
patches to the jamb of a car door you 
can eliminate any play between door 
and jamb that may be causing annoy- 
ing rattles in the latch.—W.H. 


1 


Roadside Marine 


ue Mot ery 


EXT time you are out for 

a walk or a drive, take 

along a few small bottles 

or jars with tight-fitting 

caps, and collect some of the green 

scum that floats in the water of ponds, 

lakes, and stagnant pools, and that 

clings to the rocks of almost any 

stream. You can easily transfer small 

masses of the scum to your jars with 
the aid of a stick a yard or so long. 

You may think this scum an unsightly 

mess, but under your microscope it will 

reveal itself to be marvelously beauti- 

ful. Besides, you can learn, among oth- 

er things, how nature anticipated a 
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A stick with a nail at the end for gathering specimens of alge from ponds 


modern invention by some millions of 
years. 

Pond scum is made up of countless 
slender filaments or threads of alge, 
among the simplest of plants. These 
threads, some of which are branched 
while others are simple strands, are 
very much like vegetable beads. They 
consist of rows of cylindrical cells 
strung together end to end. Although 
connected, these cells really are rugged 
individualists, for when separated from 
the chain, they continue to grow and 
reproduce just the same. 

Threadlike alge are among the eas- 
jest objects to study with the micro- 


PREPARING ALG SPECIMENS 
FOR EXAMINATION 


At the right, specimens taken from a jar 
are being placed in a shallow dish for 
rough examination, os at left to deter- 
mine whether the desired forms are pres- 
ent. Below, selected strands have been 
placed on a slide and are be- 
ing stained with iodine. Lower 
right, shaking blue-green olgae 
in chloroform ond water to re- 
veal presence of chlorophyll 


Scum from Stagnant Pools 
Yields Dainty Threadlike 
Plants That Are Fun To 


Study with the Magic Lens 


By 
MORTON C. WALLING 


scope. All you need do is to place a few 
strands on a clean slide in a drop or 
two of water and add a cover glass. So 
abundant is the supply of material that 
you seldom need to make permanent 
mounts. Alge can be found even in 
winter, in ponds and streams. The fila- 
ment kinds, although more difficult than 
others to cultivate, can be kept for some 
time in an aquarium or in laboratory 
jars. Simply place some pond water 
containing the alge.into a jar, and add 
an inch or so of solid material from the 
pond bottom. 

Today you hear much about trans- 
parent cellulose film being used to 
wrap things of many kinds—chewing 
gum, cigarettes, Christmas packages, 
bathing beauties, and pianos, This cel- 
lulose wrapping material has been 
available to human beings for only a 
relatively few years, yet nature, the 
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Gardens 


champion of inventors, used it ages ago, 
and still employs it in great quantities. 

The cells of the alge threads are 
proof of this. Each is wrapped in a film 
of transparent cellulose. This material 
forms much of the outer membrane of 
the cell, and probably has a lot to dowith 
protecting the contents against outside 
conditions. In some of the threads, you 
will see empty cells, in which the cellu- 
lose capsule is clearly visible. These 
cells probably were emptied by some 
water creature that lives on the plants. 
In fact, you can observe such tiny ani- 
mals apparently feeding on the cell 
contents. 

‘The cell walls of such plants as Spi- 
rogyra, one of the most beautiful forms, 
are not simple films of cellulose. There 
are, in addition, layers of cuticle and 
mucilage outside the cellulose, and a 
lining of cytoplasm, or outer cell mate- 
rial inside. But you probably will not 
be able to see these different layers 
with your microscope. 

The protoplasm inside the cell con- 
tains such things as the cell nucleus, 
usually in the center; vacuoles, or liq- 
uid-filled cavities; and chromatophores. 
The chromatophores, or color-bearing 
bodies, are often the distinguishing 
features of an alga plant. For instance, 
Spirogyra gets its name from the green 
spiral bands encircling the cells on the 
inside, and forming a beautiful pattern. 
In other kinds of threadlike plants, the 
chromatophores are arranged like stars, 
strings of beads, plates, and disks. 

In some of these simple plants there 
are, within the green-colored material, 
small bodies called pyrenoids. Research 


HERE'S A HANDY MICROSCOPE ILLUMINATOR TH 


Alge plants from a 
mass of lake scum. At 
left is a filament of 
the common Spirogyra 


has shown that these bodies are sur- 
rounded by starch,‘and that they con- 
tain albumen. Their purpose is not 
known definitely, but it is thought that 
they form reserve stores of food. 
There are so many kinds of alge— 
some 10,000 species are known—that it 
would be impossible even to name them 
all here. The filament types are numer- 
ous and abundant. Spirogyra is one of 
the best known and easiest to find. The 
average Spirogyra filament is about 
the diameter of a human hair, and each 
cell is about four times as long. The 
entire filament averages about five cen- 
timeters (nearly two inches) in length. 


EXPLORED WITH 
YOUR MICROSCOPE 


Below is a resting spore in the 
filament of a fresh-water alga 


Other hairlike alge that you may en- 
counter include Genicularia, which has 
spiral chromatophores resembling those 
in Spirogyra but is considerably small- 
er; Zygnema, characterized by two star- 
shaped chromatophores in each cell, 
and usually found near the surface of 
water; CEdogonium, which often has a 
membrane marked with sharp ridges 
and grooves running across one end of 
cell; and Pithophora, which forms rest- 
ing spores that are bulb-shaped, dense, 
and considerably larger in diameter 
than regular cells. 

Pond scum is green because of the 


presence of (Continued on page 96) 


ROM a six-volt doorbell transformer, an old flash-light . 


ase, and a radio-dial lamp, you can make a microscope 
luminator that will prove useful in examining many 


kinds of subjects, As shown in the illustrations, the two ends 
of the flash-light case are combined to form a lamp housing 
which is mounted on the transformer as a base. For even 
diffusion of light, grind both surfaces of the flat “lens” with 
moistened abrasive powder to give a ground-glass effect. 
Clips soldered to the lamp hold color filters. 


ONE SIDE OF 
mNSULAT! 


WIRE 


How the illuminator is assembled and mounted on the transformer 


— 


Adjustmentismade 
by loosening the 
knurled nuts hold- 
ing the strips of 
metal that form 
the lamp support. 
Left, close-up of 
illuminator with 
color filters on 
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mt LASS is a nonconductor of 

electricity.” Mighty few peo- 

ple would ever dream of 

questioning that statement. 
And it is true—usually. But the fact 
remains that you can make electricity 
run right through a strand of glass, and 
light a lamp, in your own home labora- 
tory. 

Other easy experiments will show 
you that water is not always wet; that 
a widely held belief about the way that 
soap cleans things is all wrong; and 
that, with the advantage of an amateur 
laboratory at your disposal, you can 
afford to be a little skeptical about un- 
qualified statements that many peo- 
ple accept without question. 

Take glass, for example. Insula- 

tors are made from it. Certainly it 
must be an electrical nonconductor. 
It is one of the best, in fact, if you 
add just a few qualifying words— 
“at ordinary temperatures.” What 
happens when glass gets hot will be 
interesting to test. 

For a source of electricity, the reg- 
ular 110-volt house supply will do 
nicely. A lamp bulb of sixty to 100 
watts will indicate any flow of cur- 
rent, and will keep it within reason- 
able bounds. 

Attach a short length of electric 
wire to one of the terminals of a 
lamp socket. Connect the other sock- 
et terminal to one of the pair of 
wires of an extension cord having an 
attached outlet plug. This will leave 
two free ends of wire. Remove the 
last two inches of insulation from 
each one, leaving the copper wires 
bare. Then thrust the ends into 
pieces of glass tubing, which will 
serve as insulating handles, so that 
the cleaned end of one of the wires 
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This simple experiment shows you how glass con become an electrical 
conductor—under certain conditions. Heat accomplishes the trick 


Is 


That It Is 


extends from the end of its glass tube. 
Plug in the extension cord and screw 
the lamp bulb in the socket. 

Hold the exposed wire tip against the 
outside of the tube enclosing the other 
so that only a single wall of glass tub- 
ing separates the copper tips, and apply 
heat with the flame of a Bunsen burner 
or an alcohol lamp, preferably the form- 
er. Presently you will observe a yellow 
glow in the glass separating the wires. 
With continued heating, the glow be- 
comes a white arc, caused by electric 
current flowing through the heated 
glass. Now you can remove the tubes 
and wires from the flame. The current 


Lampblack in plain water fails to penetrate the 
filter. But if soap is added, lampblack clings to it, 
passing through, showing one way that soap cleans 


Water 


Always Wet 


Simple Home-Chemistry Tests Prove 


Not, and Show Us That 


Many of Our Other Familiar Beliefs 
About Everyday Things Are Wrong 


By RAYMOND B. WAILES 


will continue to arc through the molten 
glass at the gap between the two wires. 
The experiment also works if both tips 
are enclosed in their glass tubes. Then 
you can try pulling out the softened 
glass, like taffy, a fraction of an inch. 
The glass remains molten and the cur- 
rent keeps flowing. Though the indicat- 
ing lamp bulb grows dimmer as the arc 
is lengthened, it stays lit, showing that 
hot glass will conduct electricity, 

Either direct or alternating current 
may be used for the test just described. 
The arc is a brilliant one and it is best 
to shield your eyes from it with sun 
glasses or tinted goggles. 

An interesting side light of this 
experiment is the fact that the cop- 
per wires are electrolytically de- 
stroyed and unite chemically with 
the glass. When the tubing has 
cooled, look at the part where the 
arc occurred, You will find the glass 
colored green. An oxide of copper 
is the coloring agent. Repeat the ex- 
periment with wires of other metals 
than copper, and you will be able to 
produce glass of different tints. 

How dovs soap clean your hands 
and clothes? Here again, a little 
healthy skepticism about widely ac- 
cepted ideas is in order. 

Many people, including chemists, 
have long believed that soapy water 
removes grease by dissolving it. A 
strong alkali would certainly do so. 
But tests have shown that any alkali 
existing in soap would be so dilute 
that it couldn’t possibly dissolve a 
grease spot. What actually happens 
when clothes are rubbed with soap 
is that the soap forms an “emulsion” 
with the grease. In other words, the 
soap penetrates the grease and 
breaks it up into minute droplets, 
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with which it forms a cohesive mix- 
ture. Separated from each other and 
from the cloth by soapy water, the 
droplets of grease are easily washed 

As for the way that soap removes 
solid particles like soot, that is an- 
other story, which you can readily 
investigate for yourself. 


ELECT a pair of flasks with a 
capacity of 250 cubic centimeters, 
or about a glassful, apiece. Half-fill 
each flask with water and add to it 
several grams, or about a spoonful, 
of a sooty material such as lamp- 
black or very finely powdered char- 
coal. Jeweler’s rouge, which consists 
of ferric oxide, can also be used; you 
can make it for yourself by heating 
ferrous sulphate in a porcelain evap- 
orating dish or crucible, or in the lid 
of a tin can, until the preparation 
becomes entirely red. 

To one of the flasks, only, a gram 
or two of soap powder or a small 
piece of soap should now be added. 
Shake both flasks for half a minute. 
Then filter half the contents of each 
flask, through separate filter papers 
placed in funnels, into test tubes. The 
filtrate from the flask containing soap 
will contain some of the soapy mate- 
rial, while the filtrate from the soapless 
flask will be clear. Let the remaining 
liquid in each flask stand for half an 
hour. At the end of this time you will 
find the soapy liquid is still dense and 
opaque; the liquid in the other flask will 
be clear and transparent, the soot hav- 
ing settled to the bottom. 

All this becomes understandable when 
you realize that soap forms a “colloidal” 
solution in water. That is, part of the 


With the "oil-cracking" plant below 
you can make the little-understood 
“firefly glow" in your laboratory 
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1d charceal 


Water will not readily wet powd 
dumped on its surface, causing it to stay aflcat 


soap is not dissolved, but is suspended 
in the water in the form of tiny solid 
particles. Evidently the soap particles 
and the soot particles stick to each oth- 
er so strongly that the soot goes 
through the filter with the soap instead 
of clinging to the pores of the filte> 
paper. The theory is confirmed when 
you find soot particles still suspended 
in soapy water, after half an hour, 
while in clear water they settle to the 
bottom. It is this cohesion between 
soot and colloidal particles of soap that 
overcomes the tendency of the dirt to 
cling to other surfaces, such as your 
skin or clothing. Thus soap really has 
two distinct actions—it emulsifies grease 
to make it easy to 
wash off, while colloi- 
dal soap particles stick 
to the soot and carry 
it off bodily. 

That water is not 


screw of ¢ 


Turning down the set 


ground clamploosens 
the stopcock safely 


always wet makes an entertaining 
demonstration. A familiar version is 
the parlor trick in which lycopodium 
powder is sprinkled on the surface of 
a bowlful of water. Then you can 
thrust your hand right into the wa- 
ter and withdraw it perfectly dry. A 
little film of air, adhering to each 
grain of powder, effectively prevents 
the water from reaching the skin. 
Shop workers encounter the same 
effect when they try to form a paste 
by adding water to certain kinds of 
powdered glue, or to the so-called 
“jron-cement” powders. At first, the 
water simply refuses to wet the pow- 
der and is shed in drops until the 
mixture has been forcibly ground to- 
gether for some time. A simple short 
cut, however, is to add a drop or two 
of alcohol to the powder before mix- 
ing it with water. The alcohol dis- 
places the film of air and allows the 
water to come in contact with the 
solid material. 
A little experiment in physical 
chemistry, illustrating the same phe- 
nomenon, shows strikingly that some 
substances are much more easily wet 
than others. Grind up some glass in a 
mortar with charcoal or lampblack, 
taking care to protect your face from 
flying particles of glass. This may be 
done by covering the mortar during the 
grinding with a rather heavy cloth 
about eight inches square, having a hole 
cut in the center for the pestle. From 
a small sieve or beaker, sprinkle the re- 
sulting charcoal-glass mixture upon the 
surface of water in a tall vessel such 
as a graduated cylinder or beer glass. 


HE transparent particles of glass 

will separate magically from the 
charcoal, instantly sinking through the 
water to the bottom of the vessel. Float- 
ing on the surface of the water, the 
charcoal remains behind. The glass is 
readily wet, while the charcoal clings 
to a film of (Continued on page 94) 
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Clamp Loosens Glass Stopcocks 


HEN the stopcocks of separatory funnels 

and burettes become frozen in their 
sockets, they can be loosened by applying pres- 
sure with a small, radio ground clamp, as 
shown. The large-shouldered end of the socket 
should rest upon the twin legs of the clamp, 
which are padded with adhesive tape. Tighten- 
ing the screw gently should then force the stop- 
cock out. If it is stubborn, let it remain under 
tension several hours, and it will often pop out. 
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Smoker's Radio 


HAS HUMIDOR AND PIPE RACK 
By Frank Tobin 


ROVIDING a handy tobacco humi- 
dor and a pipe rack, as well as 
an efficient four-tube broadcast 
receiver, the smoker's radio illus- 

trated will form an attractive and use- 
ful addition to your den. Operating on 
either alternating or direct current and 
requiring only a short antenna and no 
ground, the outfit can be plugged into 
any outlet and used on a desk, a side 
table, or a mantelpiece. 

Because of the small aluminum chas- 
sis (14% by 3% by 5% in.) used, stand- 
ard midget parts were employed 
throughout the circuit. Even the loud- 
speaker is a dwarf measuring little 
more than three inches in diameter. 
Electrodynamic speakers of this type 
are available at most radio parts sup- 
ply houses and give surprisingly good 
tone. Due to their small size, the out- 
put transformers for these speakers 
(also midget in size) are not mounted 
directly on the framework, but are 
sold separately. As a glance at the 
photographs will show, I mounted the 
unit to one side of the speaker, direct- 
ly beneath the antenna coil. 

The coils used in the set are also of 
the midget variety. Since unshielded 
coils of that size are not very com- 
mon, it will be necessary to purchase 
two shielded units and, with the aid of 
a screw driver, remove the shielding 
can. The antenna coil is mounted above 
the chassis to one side of the loud- 
speaker, while the radio-frequency coil, 
connecting the radio-frequency tube to 
the detector tube, is mounted under- 
neath the chassis, directly behind the 
volume control. 
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Midget tubes and parts are used in assembling the four-tube A.C.-D.C. circuit 
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A real desk companion—tobacco humidor, six-place pipe rack, and radio combined 


The volume control has a resistance 
of approximately 20,000 ohms and has 
@ built-in switch. Care must be taken 
to buy a volume control with a maxi- 
mum diameter of not more than 1% 
in., otherwise it will not fit on the 
chassis. In series with the volume con- 
trol is a small %4-watt, 300-ohm re- 
sistor. 

Ordinary wafer-type tube sockets 
cannot be used in this design as the 
tubes are placed so close together that 
there is no room for the conventional 
mountings. Instead, a new kind of 
socket requiring no mounting screws 
was used. These sockets, no larger in 
diameter than the base of a tube, are 
held in place by a tempered spring- 
steel ring. They can be obtained to 
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fit any chassis measuring from .030 to 
.065 inches in thickness. And the thick- 
ness of the chassis must be specified 
when buying the sockets. 

Designed specially for use in midget 
sets, the tubes used in the circuit are 
a new development (P.S.M., July '38, 
p. 78). Fitted with octal bases they 
are no larger than the all-metal types. 
In order to facilitate the wiring and 
grouping of the parts, the tubes are 
not arranged in the usual fashion along 
the chassis, the power  pentode 
(25A6GT) being mounted between the 


Some idea of the com- 
pactness of the set 
| can be gained from 

this photograph of 
the complete chassis 
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two radio-frequency pentodes (6K7GT 
and 6J7GT). 

No filter choke is used, a one-watt, 
5000-ohm resistance being employed 
instead. This, of course, results in a 
considerable saving of space. 

Additional space is saved by the use 
of “dual-section” cartridge condensers. 
These are plainly indicated in the wir- 
ing diagram and consist of two fixed 
condensers mounted in the same card- 
board container and provided with a 
common ground connection. 

The cabinet may be easily con- 
structed at home. All necessary di- 
mensions are given in the sketch. The 
wood used was %-in. pine. When as- 
sembled, the cabinet was first given a 
coat of orange shellac to close the 
grain. After that a single coat of 
brown enamel was applied over the en- 
tire exterior. The interiors of the top 
and bottom compartments were coated 
with ivory enamel. 

To prevent the heat of the tubes 
from drying out the tobacco in the 
built-in humidor, it will be well to fit 
‘a rectangular sheet of thin asbestos to 
the roof of the cabinet. Although the 
asbestos is pliable and not difficult to 
fit, time may be saved by installing it 
before completing the cabinet. 
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ILT=IN RESISTOR 


How the parts are 
placed. The k 
speaker is a midg- 
et dynamic unit 


The top compart- 
ment can be used 
for cigarettes or 
your pipe tobacco 


Two-gang tuning condenser, .00036 
mfd. 

Antenna coil. 

Radio-frequency coil. 

Midget volime control, 20,000 ohms. 


Dual electrolytic condenser, 8 and 16 


mfd. 

Dual electrolytic condenser, 5 and 5 
mfd. 

Tubular electrolytic condenser, 12 
mfd. 


Dual tubular condenser, .1 and .1 mfd. 


WHAT YOU WILL NEED 


Two tubular condensers, .01 mfd. 
Fixed mica condenser, .0003 mfd. 
Fixed mica condenser, .001 mfd. 
Fixed tubular condenser, .1 mfd. 
Fixed resistor, 300 ohms, % watt. 
Fixed resistor, 30,000 ohms, % watt. 
Fixed resistor, 2 megohms, % watt. 
Fixed resistor, 400,000 ohms, % watt. 
Fixed resistor, 500,000 ohms, % watt. 
Fixed resistor, 600 ohms, % watt. 
Fixed resistor, 5,000 ohms, 1 watt. 
Line cord and resistor, 185 ohms. 


Miscellaneous.—Aluminum chassis, cabinet, midget tubes (four), special thin 
sockets, loudspeaker, output transformer, knobs, etc. 
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A Page of New Radio Ideas 


Plug-in air condenser and 
base for mounting it. E" 
The plates ore removable =“ 


Fixed Condenser Plugs In 


FIXED air condensers, constructed along 
the lines of plug-in coils, are now available 
to radio amateurs. Just over two inches 
square, the plug-in condensers have plates 
that are readily removable, making it possi- 
ble to increase or decrease their capacity. 


New Interference Analyzer 


WITH a new interference 
analyzer, it is a simple mat- 4 . 
ter to determine just the right 


ADIO receivers in one room of condenser to silence radio 
ahome can be tuned from any noises caused by an electric 
other room with the use of a new motor or similar appliance. 
portable remote-control unit that In use, the analyzer 
is not connected by even a single is plugged into the 
wire with the set itself. sentially lighting circuit and 
a compact, battery-operated short- the appliance is in 
wave transmitter, the control unit turn plugged into it. 
has a dial marked with the call let- When the control 
ters of eight bros ing stations. knob is adjusted to 
When the dial is twirled to a par- cut out the loud- 
ticular station, the unit sends out speaker noises, a dial 
electrical impulses that operate re- shows the capacity 
lays in the main set to tune it to connected into the 
ae acl the desired station. The portable circuit and indicates 
ortabit Kommatesoont el ate Lia] tuner will not control any other set the condenser that 
where in the house, as illustrated above than the one to which it is adjusted. should be used. 


Filter Condenser Is Matchbook Size 
9 f 


AMONG the miniature ra- 
dio parts now available to 
the builders of compact ra- 
dio receivers and transmit- 
ters is the midget filter con- 
denser shown at the left. 
Little larger than a book of 
matches, the tiny unit is 
available in a complete 
range of capacities. 


Holder Dispenses 
Record Needles 


‘NEEDLES for use in phono- 
graphs or radio record-player 
attachments are automatically 
dispensed by a novel device just 
marketed. When a user presses 
down on the top of the cup- 


Magnets Form Odd Rack for Tools 


LARGE horseshoe magnets salvaged from junk heaps are 
used by a Salem, N. J., radio repairman as a novel rack for 
shaped dispenser, a new needle holding screw drivers, pliers, and other tools neatly in place on 
rises through a central slot, his workbench. Mounted side by side on a board, the magnets 
where it is easily grasped be- Needle comes up through slot are tilted at an angle to allow easy access to the tools, as 
tween the fingers. when holder top is pressed Shown in the photograph above. 
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to perplex the handy man and pro- 
fessional painter alike. Here are 
some questions of general interest re- 
cently received from readers, together 
with answers by one of the country’s 
outstanding experts on painting and 


finishing. 
0) house began to peel and scale after 

only a yi i 
ing on the south side during a light 
claimed this made no difference so long os 
the surface was not moistened. | inclose 
photos and paint scale. 

While I should not permit paint- 
A ing during a shower even on pro- 
tected surfaces, the failure in this case 
was not due to moisture but to a great 
amount of soot or dirt, apparently from 
soft ceal smoke, which practically de- 
stroyed adhesion. This was revealed by 
microscepic examination. Why proper- 
ty owners will put good paint over 
dirty surfaces is something I shall nev- 
er comprehend. It will be necessary to 
burn off this trim, prime, dry hard, and 
give two coats of finish paint for a good 


job. 
QO walls were allowed two weeks to dry 

by furnace heat, then sealed with one 
coat of half orange and half white shellac, 
dried for days, and coated with high-grade 
flat wall paint. Two months later all the spots 
showed through. Even recoating with wall 
paint does not hold them back. 

‘The new or “hot” plaster should 

have been neutralized with a solu- 
tion of 3 Ib. zinc sulphate to 1 gal. hot 
water, brushed on freely over the hard- 
ened patches and allowed to dry over- 
night. A second error was in the use 
of any orange shellac. White alone was 
sufficient. Shellac for sealing purposes 
should be “cut” or thinned with three 
or four parts of denatured alcohol. Only 
a trace of shine should appear after the 
shellac has dried. The most modern 
practice is to use, instead of shellac, a 
wall primer made by a nationally 
known lead manufacturer—a product 
that is practically trouble proof. 


D AINTING problems frequently arise 


Paint on the wood trim of our brick 


Newly plastered patches on several 
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Peeling and scaling . . . How to neutralize plaster 


patches . . . Removing old finishes from walls. . . 


Cold-water paints . . . Enameling garden furniture 


By RALPH G. WARING 


Q Please tell me how to remove old paint 
from a plastered wall on which some 
of the original paint sticks hard while 
the rest peels off in patches. 

The first method, which must, 

however, be avoided if a stove or 
furnace is burning adjacent to or be- 
neath the room being treated, is as fol- 
lows: Protect floor with heavy building 
paper. Brush on standard type varnish 
remover heavily in single strokes, and 
avoid brushing back and forth. As 
soon as paint has softened, use a wide 
painter's scraper to lift it off. Wipe 
knife on squares of newspaper and burn 
them when done. Recoat and soften 
where necessary. Wash entire wall 
with burlap and denatured alcohol. Do 
not use benzine as frequently recom- 
mended on the remover can. Let wall 
dry overnight before painting. 

The second method uses a caustic, so 
rub the hands and wrists with petro- 
leum jelly and put on rubber gloves. 
Make a boiled starch solution as for 
clothes, but twice as strong. Add 1 lb. 
of commercial lye (such as is usually 
sold in grocery stores) for each gallon 
of starch and stir well until dissolved. 
Apply to wall with a palmetto fiber 
brush or whisk broom, starting at the 
top. Leave until coating has softened; 
then remove with scraper and wipe on 
paper squares. Wash wall with scrub 
brush and hot water, and wipe dry. 
Apply strong, undiluted vinegar gen- 
erously with a wall brush. Let dry 
thoroughly before proceeding to paint. 


Will you please give your opinion of 

modern cold-water points? | am re- 

ferring to the newer water-resistant and 
washable types. 

They are inexpensive, easily pre- 

pared for use, and do not require 
a high degree of brushing skill to ap- 
ply. The coverage is good, and the 
paint dries to a soft, even-textured 


es J 


When softened, the paint is lifted off with 
scraper and wiped on squares of paper 


surface. It can be removed and re- 
coated readily. Their use should be con- 
fined to smooth, hard-finished walls. 


oe) doesn't rub off, but feels sticky when 
the chair is used. | shellacked it and then 
gave it a coat of white lead, linseed oil, turps, 
‘and drier. 

Shellac should never be used on 

furniture or woodwork exposed to 
the weather. You should have used 
varnish reduced from one third to one 
half with pure turpentine. The second 
mistake was in the use of outside house 


A couple of weeks ago | painted a pi 
Cape Cod lawn chair. The paint 


Painted porch or garden furniture should 
be finished with a good outside enamel 


paint. Use a good four-hour, outside 
enamel and apply two coats or more. 


What is the best method of removing 
oil paint from a brick building so that 
stucco can be applied? The paint has 
been on for a number of years. 
The only possible method is to 
use the sand blast. Any remover 
applied in liquid form might cause 
serious difficulty later on. 
0) ations from wood which are not af- 
fected by the bleaching agent | ordi- 
narily use (12 oz. oxalic acid to | gal. water)? 
Try an application of chloride-of- 
lime paste, well thinned with 
water. Clean it off when almost dry 
and follow with a solution of sodium 
carbonate in the proportions of 1 lb. to 
1 gal. hot water. Then, if the stain 
persists, use a solution of sodium hypo- 
sulphite, 2 Ib. to 1 gal. of water. When 
almost dry, a final coat of oxalic acid, 
2 Ib. to 1 gal. hot water, should be ap- 
plied. The surface should then be neu- 
tralized with a borax solution. 


How can | remove stubborn discolor- 
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This improvised tripod 
gives firm support for a 
moderate-sized camera 


HAS PENCILS 


TABLE tripod for a minia- 
A ture camera can be made 
in five minutes time from three 
lead pencils, a disk of hard- 
wood or composition about % 
in. thick and 14 in. in diameter, 
and a ‘4-in. roundhead stove 
bolt 1 in. long. Drill a hole 
through the center of the disk 
to take the bolt snugly, and 


Photo Lamps Hang from Picture Molding 


For lighting portraits, home movies, 
and indoor color shots, it is often diffi- 
cult to support the lamps at a sufficient 
height unless high floor stands are 
available. If there is a picture molding 
around the room, it is a simple matter, 
however, to make a support that can 
be suspended from it in any position 
desired. 

A stick about % by 11% in. by 3% 
ft. is slotted down the center to within 
1% in. of each end, and a picture hook, 
with one branch of its “S" cut off, is 
bolted to one end of the stick. A cross- 
piece of the same material is attached 
to the slotted piece with a bolt and 
wing nut so that it can be adjusted up 
and down. Inexpensive clamp-on reflec- 
tors are fastened to the cross arm, and 
the long stick is hooked over the pic- 
ture molding. 


Shielding Red Window 


in Roll-Film Camera 


THE adhesive strip supplied with 
panchromatic roll film for covering the 
red window in the back of old-style 
cameras sometimes sticks to the trans- 
parent disk and pulls it loose. A more 
convenient way to shield the window is 
to make aspringy 
brass clip as 
shownandcement 
a piece of black 
felt or velvet to 
the part used for 
covering the win- 
dow. It is kept in 
place except when 
the film is being 
wound.—W.C. W. 
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Tiny Table-Top Tripod 


FOR LEGS 


drill three more holes not quite through 
to hold the pencils, which serve as the 
legs. The holes for the pencils must be 
drilled at a slight angle to give suffi- 
cient spread to the legs. The eraser 
ends of the pencils prevent the tripod 
from slipping or marring the table top. 
The parts for the tripod may be car- 
ried in the pocket, ready to be as- 
sembled at a moment's notice.—K.M.S. 


The parts of the table-top 
tripod, shown at 
be slipped in one's pocket 


Below, figures from an old 
calendar are stuck on the 
films holders to identify 


Film Holders Numbered 
with Cut-out Figures 


DIFFICULTY in identifying particular 
film holders in the darkroom may be 
overcome by attaching to each one a 
legible black-on-white figure cut from 
an old calendar. Protect the numbers 
with thin varnish or by covering them 
with a slightly larger piece of clear 
cellulose material.—E. A. B. 


Rubber Glove Filled with Ice 
Cools Developing Solution 


Hor weather always brings with 
it the problem of cooling photo- 
graphic developing and fixing solu- 
tions. Although many amateurs 
put cracked ice in the solutions, 
this method has its disadvantages. 
because the melting ice causes a 
certain amount of dilution. A bet- 
ter way is to fill a rubber glove 
with cracked ice, immerse it in 
the developer, and agitate the so- 
lution until the proper tempera- 
ture is obtained. To provide a 
maximum area of cooling sur- 
face and bring quicker results, 
pack the fingers of the glove tight- 
ly with the ice—R. M. ADAMS, JR. 
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When a camera is set 
up on this truck, it 
can be moved without 
disturbing whatever 
adjustments have been 
made—a great advan- 
tage in portrait work 


Tripod Truck 
Is Aid in 
Shifting Camera 


ROBABLY every amateur photog- 
rapher has wished that he might 
move his camera and tripod a few 
inches without disturbing the entire set- 
up, especially when taking portraits. 
This problem may be solved, at least 
for indoor work, by making a folding 
tripod truck like that illustrated. 
The dimensioris give a 30-in. spread 
for the tripod feet, but need not be fol- 
lowed exactly. I 
use a swivel caster 
= in the rear only as 
I find that gives 
better control. The 
others are fixed. 
If desired, wooden 
cams may be added 
to enable the truck 
to be lifted slight- 
ly off the casters 
for locking it in 
any given position. 
—JOHN M. AVERY. 
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The tripod truck 
partly folded up 


Three views with 
dimensions 
adapted for any 


ordinary tripod 
iB 
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Impreving a Dull Razor Blade 


INSTEAD of honing a safety-razor 
blade when it begins to pull, I merely 
turn it ever and replace it in the holder. 
This seems to make it cut better and 
last longer before being discarded or 
resharpened.—D. W. C. 


= 
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500 Mile Race—Clean Sweep of First 10 
Places—New Track Record of 117.2 
m.p.h.—One More Dramatic Page to 
Champion's Unequaled History of Proved 
Better Performance in Every Engine. 


This latest major achievement dramati- 
cally demonstrates to you andto motorists 
everywhere that every engine yields bet- 
ter performance when equipped with 
Champion Spark Plugs. 

The Indianapolis 500 Mile Race is one 
of the toughest tests of men, engines and 
equipment known tothe motoring world; 
When one spark plug consistently, year 
after year for 15 consecutive years, is used 
by every winner and in the vast majority 
of all cars to finish, it must have out- 


Please mention Porutar Science MontHLY when answering advertisements in this magazine, 


PROWE THEMSELVES 


15% CONSECUTIVE VICTORY AT INDIANAPOLIS 


SIMid NHWdS WILLIG IHL 


standing performance and dependability. 


Nothing short of Champion’s unequaled 
research, engineering and manufacturing 
facilities could possibly produce spark 
plugs with the better performance and 
dependability for which Champions’ 
reputation is world-wide. In twenty-seven 
years every facility and every resource of 
the company has been devoted exclusively 
to this one product and the one end— 
better performance with Champions; 


Hloyd Roberts, the winner of the 1938 
Indianapolis 500 Mile Race, added a stir- 
ring chapter to Champion’s history of 
racing achievements. His average of 
117.2 m.p.h. is a new record. The first 
10 cars to finish, in which not one spark 
plug was changed throughout the race, 
were all Champion equipped: 


| cneck AND CLEAN SPARK PLUGS WHEN YOU CHANGE OIL 
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Treet Topics 


Ir can'T BUY FLOWERS —s 
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Storage Box Holds 7400 Feet 
of Amateur Film. 


WILL TAKE YOU A LONG WAY 
ON 


A DATE 


HIS compact film 
storage box, the materi- 
als for which cost ap- 
proximately $3.50, holds 
twenty-six 100-ft. reels in the top 
compartment and twelve 400-ft. reels 
in the lower compartment. It there- 
fore has a total capacity of 7,400 ft. 

of 16-mm. film! two 13 by 13% in. for front and back, 

Cut two %-in. plywood panels ex- Then divide each into three sections A, 
actly 13 by 81% in. for the ends, and B, and C, as shown. On sections B and | 
C of the front and back, lay out the di- 
visions and groove with a saw just deep 
enough to hold the galvanized-iron par- 
a titions in place. Note that the spaces for 
i by. the 400-ft. reels are slightly wider than 
Re 3 for the 100-ft. reels. Of course, you may 
divide the space to suit your own re- 

quirements. 

Assemble the three box sections with | 
nails. Then cut piece D from %-in. ply- 
wood to fit in box section B and nail it 

21% in. from the top to serve as the bot- 
-AND TREET yourseELF . tom of the top film compartment. Use 
TO A PACK OF ; another piece 2% in. wide) fs xeitieal 
partition 2, groove it on both sides, an 
PERFECT nail it in place. Next cut and nail on the | 
SHAVES! | top and bottom of boxes A and C. 
: ‘The corners are reénforced with a thin 
grade of galvanized iron strips 2 in. 
S wide, bent to form angles. Punch holes in 


it Si 


| 


How the box is 
constructed and 
a detail of the 
humidifying blot- 
ter and screen. 
Left, two views 
of the container 


"FOR GEM AND EVER-READY RAZORS 


Treet Safety Razor Corporation, Newark, New Jersey 
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: ATLAKE WINNIPESAU 
ts NEW nanestne 


pM eres apmar eas 

YES, AND YMALL EXCITED Aci 
1 BEING THE CHIEF AND | THE 
THE CANE COUNSELLORS 
y! - 


"LET US DISCUSS PEACE, 
GRAVE WARRIOR, | AM. 


A PEACE FROM OUR: 
A TRIBE TO YOURS 


Top compartment open, showing screen, 
index, and numbered spaces to hold reels 


FATHER, HE IS 
HANDSOME. 1 
\ AM PLEASED _ 


both edges about 2 in, apart and fasten 
with small round-head screws. Cut the 
partitions also from galvanized iron. 


1AM GRATEFUL AND HAPPY, 


It is best to paint the units before VE MADE THE wy | | HUMBLY OFFI ER YOU THIS GFT 
assembling them or applying the hard- | | ‘u.9 aShnaiy 1 ASK vou Fon ern war || \ Tepencerirs 
ware. I used two coats of black four- THE HAND OF YOUR BEALT 


hour enamel on the exterior, and dark | | *UOWTSA THE Ps 


mahogany stain followed by two coats 
of varnish on the interior. 

Tack a narrow strip of felt all around 
the top edges of the center and bottom 
boxes to provide better insulation. Then 
assemble the case with the hardware. 

A blotter held in place under each 
lid with 44-in. mesh galvanized screen 
as shown provides the necessary hu- 
midity when moistened with a mix- % ( 
ture of ten parts water and one part 4 7 
glycerin. A card index is provided by | [ ,S°°S4R@S ) / MEL SRS Z 7 TERY youn) Pore VOUARE, |] 
cutting stiff white card to fit the back | | CAYO NDANC bree Pance Ly SURPRISING HOW 
panel of each compartment lid. List TO BEAT PRINCE ALBERT? 
each film by title on the index card, 
number the reels accordingly, and place 
them in their corresponding compart- 
ments, which may be identified with 
numbers applied on bits of adhesive 
tape.—MANUEL M. MORENO. 


TeTER THE P 


g 


4 ae \ : Res = ¥ ? 
-AND IN THIS CORNER... 
THE WORLD'S CHAMPION PIPE TOBACCO” 
(UNBEATEN, TOO, FOR "MAKIN’S” CIGARETTES ) 


RAIS CRIMP CUT; 
ROLLS FASTER. 


BETTER SMOKES—OR YOU DON’T PAY! 


Smoke 20 fragrant pipefuls of Prince Albert. If you don’t find 

it the mellowest, tastiest pipe tobacco you ever smoked, return 

the pocket tin with the rest of the tobacco in it to us at any 

time within a month from this date, and we will refund full = 

purchase price, plus postage. pipefuls of fragrant 

(Signed) R. J. Reynolds Tobacco Co., Winston-Salem, N. C. tobaccoin every 2-02. 
tin of Prince Albert 


ickeLepLATED. ayantzee tron 


CORNERS ~~ 


Copyright, 1998, R. J. Reynolds Tobacco Company 


PRINGE ALBERT "2022" 
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A separated and partly broken-away draw- 
ing to make clear the entire construction 
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GOOD NEWS 


FOR CAR POLISHERS 


THIS IMPROVED 
DU PONT POLISH 


SAVES YOU WORK 


Now it’s easier than ever to keep 
your car looking its best. For your 
old friend, No.7 Polish, is now made 
even better! It’s speedier. Loosens 
dirt and Traffic Film faster than ever. 
And what a shine this No. 7 leaves! 
Try it on your car today. 

‘SAMPLE FOR YOU. Send Gc for postage, and 
get a sample can of No. 7 Duco Polish, 
enough for fenders and hood. (Offer good 
in U. S. only.) Write Du Pont, Dept. PS-4, 
Wilmington, Delaware. 


And here’s the new easy way 
to wax your car! 


@ Use Du Pont's new liquid 
Speedy Wax. It cleans as it 
waxes. Doesthe 


job in half the QUPIND 


time. Try it! aaa 


Protecting and Filing 
Photo Negatives 


-HOTOGRAPHIC negatives are con- 
Peeaene filed in folders made from 
typewriter paper as illustrated. One 
end of the paper is folded over about 
14 in. from the top so that a print 
of the negative may be pasted to the 
flap thus formed. The paper should 
be 1 or 1% in. wider than the negative 
to protect it and so filing records may 
be written on the flap at the end of 
the print. No separate print file is 
then necessary. When additional prints 
are required from a negative, the en- 
tire folder is taken into the darkroom. 


Radio Parts Save Expense 
in Model-Railway Work 


Ravio parts often can be put to good 
use by the model-railroad enthusiast at 
a distinct saving in cost over standard 
equipment. 

Radio bus-bar wire, either round or 
square, makes serviceable third rail. 
Being tin-coated copper, it does not cor- 
rode and is an excellent conductor of 
electricity. 

Small push buttons and toggle 
switches, which range from the simple 
on-and-off type to the double-pole, 
double-throw switch with center po- 
sition off, are handy on a control panel. 
L-shaped radio terminal lugs can be 
used as switch levers for manual con- 
trol of switches by use of cable. In 
radio use these are known as “right- 
angle terminal lugs.” The center hole 
at the elbow is too large to pivot on a 
small screw, but this can be remedied 
by soldering on a small washer. Radio 
phone tips and jacks make good plug- 
in connectors for signals and lights. 

Radio transformers of certain types 
are useful for lighting circuits, but do 
not try to use them for the actual op- 
eration of locomotives as they will not 
stand overloads. Radio pilot lights for 
lighting buildings are better than flash- 
light bulbs because they last longer. 

Fuse blocks inserted between the 
road and the rheostat may save your 


| rheostat from burning out in the event 


of a short circuit. Large capacity rheo- 
stats are also available. A good gen- 
eral-purpose one that is not likely to 
burn out is a 2.5-ampere type of 50- 
to 80-ohm capacity. 

While you are in the radio store, 
don’t overlook binding posts, wire of 
suitable sizes, and pilot-light sockets 
for installation in cars, buildings, sig- 
nals, and headlights—C. A. VOELCKEL, 


Graceful Rustic Bench 
for Lawn or Garden 


ALMOsT any kind of logs can be used 
to build this substantial rustic bench 
for the lawn. The corner posts are 36 
in. high and about 5 in. 
The rest of the logs are smaller—about 
3 in. at the large end. The two lower 
rails are notched into the corner posts 
or legs as shown, The logwork at the 


in diameter. | 


back is marked and fitted one piece at | 


a time. 


All joints are spiked with care to | 


prevent splitting. It is a good idea to | 


drill holes wherever the spikes have to 
be placed close to the ends. At all ma- 
jor points twenty-penny spikes should 
be used, but sixteen-penny can be used 
at the smaller joints. 

‘The seat is made of two planks 2 in. 
thick, 10 in. wide, and 6 ft. long. These 
are supported by a piece of “2 by 4” at 
each end, which is spiked to the legs. 
The seat planks are notched into the 
legs slightly, and the ends are capped 
over with a half log as shown in the 
seat detail. Half of the log is used at 
each end. 

‘The seat, ends of all logs, and places 
where branches have been cut off may 
be painted some bright color. Orange, 
red, or light green are suitable colors 
to use.—H.J. 


SPIKED AT 
JOINTS, 


HALE. 
LOG 


cK 4 AIF > 
Baws 


Ex 


Curved logs are used for the main back rail 
and the arms to give the bench individuality 


Worn Balloon Bicycle Tire 
Reénforced with a Boot 


WueEn a balloon tire on my son’s bi- 
cycle wore badly in one spot, I cut a 
boot from another old casing and found 
that it fitted and remained in place 
better than a boot in a car tire. After 
a month’s use, the tire is still giving 
good service.—TED JOHNSON. 
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SAYS: 


N COPPER or other tough materials, 

spiral-fluted taps produce more accurate 
threads and last longer between grinds than 
regular taps. 


In a small machine shop, preference 
should be given to the lead bath for hardening 
arbors, mandrels, or any other tools where 
the length is excessive in proportion to the 
diameter. 

An error in judgment in the shop is 
often costly. For instance, a brand-new 
multiboring tool was found to be cutting 
large due to misalignment in a radial drill. 
The foreman, without much thought, or- 
dered it ground down to give the required 
size. The machine was overhauled the 
very next day, but the tool couldn't be, and 
it is probably in retirement for ever. 

A bad start leads to a poor finish, so 
always grind the point of a combination 
center drill with care and use a fine-grain 
wheel. It pays to check the results with a 
magnifying glass. 

The main spring from a discarded clock 
is a handy thing to have around the shop, 
because there is often need for a well- 
tempered flat spring. 

For light or Pee grinding operations, 
diamond-dressing tools of the elongated 
type are most economical. They require no 
resetting if carefully used. 

When surface grinding is being done to 
close measurements on a magnetic chuck, a 
thin film of machine oil on the chuck will 
raise the work from 0.0001 to 0.0002 in. 

No truer words were ever spoken, so far 
as the machine shop is concerned, than 
“the man who keeps watching the clock is 
always one of the hands!” 

A new file is said to last considerably 
longer if chromium plated before being 
used, especially for work on mild steels, 
cast iron, or brass. 

Drill bushings made from non-deforming 
steel can be machined to size, in and out, 
and will require but a light lapping opera- 
tion if properly hardened. Eliminating the 
grinding operations brings the cost down to 
that of bushings made from a cheaper grade 
of steel, yet they last much longer. 


Ten years agoa aachindse who brought up 
the subject of climb milling would have 
been laughed at. Today it is just a modern 
method of milling, although it is nothing to 
try unless you know something about it. 


To keep your machine in tiptop shape so 
it will turn out better work, make a habit 
when shutting down week ends to coat all 
polished surfaces with a mixture of heavy 
grease and gasoline. 


he 


with THIS 


New BatTTEery 
THAT LASTS 


68% 
LONGER! 


The WILLARD 


Leavrour, ) Liwerao ausece 


Bait asa result of a 9-year study of how people drive, and how their batteries 
perform under every possible condition, this Willard““H-R” does all the things 
you’ve always wanted a battery to do, and does them 68% longer than 
the average of over 100 other brands, including all the best known makes, 


It stands up under the strain of hard, fast 
driving—day after day—without flinching. 


7 OUTSTANDING Tecarries the extra load of radio, heater, 
ar iter and other current consum- 
FEATURES SF ae E ing devices without losing its punch. 
WILLARD “H-R” It gives you maximum protection against 
failures in vital emergencies. 
1 Reserve Ampere Hour 
Capacity—longer life It is capable of standing more abuse— 
and plenty of power for more heat—more jolting and more over- 
radio or accessories; and charging than an ordinary battery. 
mace paceactinn se'sane- AND it will crank your motor to a fast 
Place exierthy ialnall start—time and time again—regardless of 
lates ex! signed, 
2 formed and processed to REI Wem SE? 
insure top performance. For this new “H-R”, Willard engineers have 
3 Extra power for Winter developed a new type of Thread Rubber Insu- 
starting—and superior lator which is inserted between the plates. A 
resistance to summer heat. combination of latex and cotton threads, these 
Delivers high voltage to new Willard Insulators are porous enough to 
starter—saves gasoline, permit fast chemical action yet tough enough 


and oil dilution because of 


quicker to outwear the plates. In combination with the 


specially selected materials, and the exclusive 
5 Besdeows, neensie features Willard builds into this battery— 
—tough and rugged. Thread Rubber Insulators give the 
its amazingly long life. 
Written guarantee and Fi 
adjustment policy, If your car is one—two—or three years old, 
Largs up LA 42,000 Wil- the slight difference between the purchase 
mil Daalate tem Const, £0 price of an “H-R” and an ordinary battery is 
cs : the biggest bargain on the market for you. 
: roe yittan Melee, This small expenditure is sure protection 
Rubber Insalsiors, against a larger one later on. 
Be on the safe side! Protect yourself and your car 
with aW illard"H-R”.See your Willard Dealer now! 


WILLARD STORAGE BATTERY COMPANY ® Cleveland » Dallas * Los Angeles * Toronto 


ASK FOR IT BY NAME AT lt bad YOUR WILLARD DEALER'S 
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UNRULY 


Even Stubborn Hair Will 
Stay In Place 


Costs But A Few Cents To Use 
—a bottle lasts for months 


E YOUR HAIR difficult to keep in 
place? Does it lack natural gloss and 
lustre? It is very easy to give it that rich, 
glossy and orderly appearance so essential 
to well-groomed boys. 

Just rub a little Glostora through your 
hair once or twice a week — or after sham- 
pooing, and your hair will then stay, each 
day, just as you comb it. 

Glostora gives hair 

e that natural, rich, 
well-groomed effect, 
instead of leaving it 
stiff and artificial 
looking as waxy 
pastes and creams do. 

Try it! A large 
bottle of Glostora 
costs but a trifle at 
any drug store. 


ai 


= Glostora 
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GRAY WOLF, INDIAN CRAFTSMAN, 
DESIGNS A UNIQUE PAIR OF 


YOU like Western stories and movies 

or have ever spent a vacation on a 
dude ranch, you will appreciate a pair 
of book ends ornamented with genuine 
spurs. 

The wood parts must be made to suit 
the spurs. A groove is cut in the edge 
of the upright member to hold the 
single spur strap, and a small recess 


is made at an angle as shown in each 
edge so that the spur can be set in 
flush. Slits are cut in the strap where 
the buttons are applied on each side, 


and the lower ends are held in place | 
For security, solder 


with a small nail. 
along point to one of the spur points so 
it can be pressed into the wooden base. 


Picturesque Iron Lamp in Swedish Style 


THIS small Swedish-style lamp lends 
itself either to the forge or the cold- 
iron method of construction. 

Materials: 1 pe. black iron % in. 
square by 12% in. for pedestal; %-in. 
square nut for pedestal collar; 1 large 
spike for pedestal key; 1 pe. % by %& 
by 1414-in. strap iron for cross arm; 1 
pe. 14-in. round by 1-in. iron and¥\-in. 
nut for threaded knob; 1 pc. 20-gauge 
black iron 2 in. in diameter for top 


| rosette on shade, and 1 pe. 114 in. in 


diameter for the inside rosette; 1 pc. 
22-gauge black iron 1014 in. in diameter 
for the shade; 1 pc. 20-gauge iron 4% 
in. in diameter for the leaf rosette, 1 
pe. same material 4 in. in diameter for 
candle-holder tray, and 1 piece 4% in. 
in length for tray handle; 1 pc. 14- 
gauge iron 9 by 11 in. for base; 7 black 
iron rivets % by 1% in.; 1 electric drip 
candle and socket; 1 pipe nipple 1 in. 
long with nut; 6 ft. electric lamp wire: 
1 electric flame bulb.s-D. W. OLSON. 


‘SHADE ROSETTE 
(MAKE 2). 


3g SQUARE 
GRIND ROUND 
Dam 


‘Ye HOLE 


The ironwork is blued by heat- 
ing, the high spots sanded until _ 
bright, and wax is then applied | 
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Springfield Rifle 
in Miniature 


(Continued from 


page 66 


r 10% 
Pectin snail 


cuaw “* PLAN OF SLING STRAP 


THICKNESSES 
EXAGGERATED FOR 
CLEARNESS 


oj STRAP, How to make and 


apply the sling. It is 
sufficient to punch 
only the holes re- 
quired to fasten it 


SHEET BRASS 


The bolt, bolt handle, front and rear 
sights, upper and lower bands, stacking 
swivel, and bayonet stud are painted 
with a mixture of black and blue paint 
to represent gun bluing. 


This is the second article of a series. 
The first, by EB. J. Tangerman, was on a 
flintlock pistol model (P.S.M., Jan. ’38, 
p. 82). 


How to Drill and Cut 
Mica Accurately 


‘TO DRILL holes accurately in mica or 
other thin, fragile sheets, first cut a 
template from wood, preferably 1 in. 
thick, and mark the location of the 
holes. Lay the mica or other material 
on a larger board, and place the tem- 
plate on top so that a little of the mate- 
rial shows on all sides of the template. 
Clamp the two boards tightly in the 
vise and bore through the template. 
Then, before loosening the vise, cut 
around the template as far as possible 
with a knife. The resulting piece will 
match the template exactly, and the 
holes will be clean-cut. 

The writer has cut thousands of 
pieces of sheet mica for insulating 
motor-brush arms in this way. 

If one bores through the wood at 45 
deg., a perfect oval results; or if the 
bit spur is started in the crack between 
the boards and a hole bored lengthwise 
of the sheet, a perfectly straight slot 
with parallel sides is the result. Any 
attempt to cut a similar slot in mica 
with tin snips or a chisel would cause 
it to flake-—CHARLES M. GREEN. 


Holding Shoe Tongue in Line 


WHEN the tongue of a shoe or boot 
has a tendency to shift to one side, cut 
two short slits in the tongue near the 
top and pass both ends of the lace 
through at a point between the last two 
eyelets. The lace will then hold the 
tongue in place.—A.W.S. 


Old Auto Top Boot Covers Lathe 


My wmetal-working lathe is kept 
covered when not in use with a dis- 
carded top boot, which was left behind 
in my garage from an old touring car. 
—C. W. TALBoT, M. D. 


L 
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The purity of Quaker State Motor Oil means freedom from 
worry about sludge, carbon, corrosion or inadequate lubri- 
cation, Satisfaction in knowing you use an oil of superlative 
quality, that will make your car run better, last longer. 
Quaker State accomplished this 
scientific miracle . . . oil purity . .. 
in the economic interest of every car 
owner. In four great, modern re- 
fineries the finest Pennsylvania crude 
oil is freed of every impurity. Every 
drop is rich, pure lubricant. Try 
Acid-Free Quaker State Motor Oil 
today. Retail price, 35¢ a quart. 
Quaker State Oil Refining Corpora- 
tion, Oil City, Pennsylvania. 


| MOTOR OIL 


| cearirien 
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THE KIND 
OF A BOOK YOU'D 
BE GLAD TO PAY 
REAL MONEY FOR 


Tells how to use various shapes and 
kinds of files and rasps; which to use for 
each job... 

Here, for the first time, are assembled be- 
tween the covers of a single 28-page book, 
complete instructions on files and their uses. 
Tells how to use Nicholson Mill and Slim 
Taper Files to sharpen saws . . . how to use 
Nicholson X. F. Swiss Pattern Files for deli- 
cate precision work ... how to use wood and 
cabinet rasps . .. and much other useful 
information. 

Whether filing is a part of your job, whether 
you're a farmer, home craftsman, or just an 
occasional file user, you will find much in this 
book that is worthwhile. Profusely illustrated, 
easy to read and understand. 

It’s free—with no obligation to you. Write a 
note or postcard for your copy to-day or use 
the coupon, Nicholson File Company, Provi- 
dence, R. L, U. S. A. 


FILES MADE EASIER TO BUY, TOO 


The No. 66 Display Unit* makes it easier 
than ever to choose the right Nicholson and 
Black Diamond Files in your hardware store. 
Each file in this popular assortment, cello- 
phane wrapped! *Patented 


N FILE CO. 


NICHOLSON 
“A FILE FOR EVERY PURPOSE” 


ANY draftsmen and engineers ac- 

cumulate extra instruments, such 
as ruling pens, lettering pens, and pos- 
sibly a beam compass. It is not hard 
or expensive to make a case to protect 
these tools. 

Materials. About 1/3 yd. velvet, % 
yd. bookbinding cloth from a printing 
company, two snap fasteners, and a 
piece of white pine 1% in. thick. 

Form. Cut the pine to the desired 
size. Lay the instruments on the block 
in the proper order and draw around 
each with a pencil, making the outlines 
as regular as possible. With jig or cop- 
ing saw, begin at one end of the block 
and saw to the other end, continuing 
until the wood is divided into strips 
and all the spaces for the tools are cut 
out. Number the strips as cut. 

Glue strip 1 to a piece of cardboard 
a trifle larger than the original block 
of pine. Next glue on strip 2, placing 
a small temporary spacer of cardboard 
between strips 1 and 2. Continue until 
all the strips have been glued to the 
backing. When the glue has set, re- 


Each instrument is laid on the block and 
a line traced around it as o sawing guide 


move the spacers and trim off the 
excess cardboard. 

Lining. Cut velvet as wide as the 
block is long and about 6 in. longer 
than the block is wide. Apply glue to 
the top of strip 1 only and, beginning 
about 3 in. in from the end of the vel- 
vet, press it down on strip 1. With a 
calling card, press the cloth into the 
space between the strips. Next apply 
glue to strip 2, and proceed until you 
have covered all the strips with velvet. 


The finished case is designed to hold extra 
drafting instruments and various accessories 


Covering. Cut a piece of bookbind- 
ing cloth about 1 in. wider than the 
block is long and three times the width 
of the block in length. With a yellow 
or white pencil, lay out the lines indi- 
cated in the diagram. Cut it out, fold 
over and glue down 
the tabs marked C, 
and glue the block, 
velvet side up, to 
the space indicated. 
Glue a piece of 
cardboard to fit be- 
tween the four fold 
lines in the spaces 
marked flap A and 
flap B. Next glue 
the velvet to the 
sides of the block 
and to the book- 
binding cloth. It 
should extend to 
the lines marked 
“velvet cut.” Now 
fold the bookbind- 
ing cloth over all 
around on the fold line, gluing it down. 
Cut another piece of the cloth and 
cover the cardboard on tne part marked 
flap A from the edge of the flap to 
about % in. over the velvet. 

Cut cardboard the same size as the 
block of wood, and cover it on one side 
with velvet, allowing the material to 
extend over on the back of the card- 
board about 14 in, all around, 

Fasteners. Attach the snap fasten- 
ers to the two flaps, but be careful not 
to get them over a portion of the case 
that is cut out for an instrument. Glue 
the cardboard that has the velvet on 
one side to flap B after attaching the 
snap fasteners.—ROBERT W. CASE. 


vewer” | 
coring | 


Pattern to follow 
in cutting out the 
bookbinding cloth 


Small Saws Improvised 
from Clock Wheels 


WHILE working with some plastics, 
I needed a small circular saw to use 
with an electric hand tool. Since there 
was no saw among the many accesso- 
ries of the tool and it would take some 
time to obtain one, I removed wheels 
of several different sizes from an old 
alarm clock, filed the teeth like a saw, 
and soldered the wheels firmly to their 
shafts. The teeth on the larger wheels 
were set slightly with a pair of thin- 
nosed pliers. I am still using these im- 
provised saws, and they do excellent 
work.—LESTER C. TAYLOR. 
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Guild Clubs Wind Up 
Successful Season 


ITH a series of exhibitions, din- 

ners, outings, and similar events, 
the majority of the home workshop 
clubs brought to a close a very success- 
ful season. <A few clubs are continuing 
through the summer months, but there 
will be little activity until the fall. 

One-evening projects made by mem- 
bers were given to women guests who 
attended the annual exhibition of the 
Oklahoma City (Okla.) Homeworkshop 
Club. Approximately thirty-five arti- | 
cles were displayed. 

Prizes of tools donated by Stephen J. 
Milos, secretary, spurred the members 
of the Ware (Mass.) Craftsman Guild 
to display some remarkable pieces of 
their work in the club’s monthly con- 
tests. Those receiving prizes one month 
were Arthur J. Comeau, the Rev. Ed- 
ward W. McGlennon, and Emile F. St. 
Onge. Donald W. Howe spoke on stamp 
collecting and Dr. Tracey L. Roberson 
showed moving pictures. 

Two clubs in Buffalo, N. Y., moved 
into new quarters before the summer 
season arrived. The Bison Homework- 
shop Guild held open house and dis- 
played articles made by members. The 
Bison Builders Guild reports that mem- 
bership increased as soon as the new 


club workshop was established. _! 
Plans for toys to be made for distri- 
bution through the Goodfellows were , 
discussed recently by the Vicksburg 
(Miss.) Homeworkshop Club, which is 
meeting regularly throughout the sum- 
mer ... Officers of the Lincoln (Nebr.) 
Homeworkshop Club were reélected as 
follows: Robert B. Dyer, president; J. 
L. Witmer, vice president; H. L. Cul- 
ver, secretary-treasurer . . . George J. 
Terpak, president, has donated model- 
making apparatus to the Lafayette 
Homeworkshop Club, Jersey City, N. J., 
. Alphonse Pszenny demonstrated 
the care and operation of the circular 
saw before the Witch City Homework- 
shop Club, Salem, Mass. . Officers are 
Thomas F. Quigley, president; Edward 
W. Kue, vice president; John W. Pszen- 
ny, secretary; Henry J. Pszenny, treas- 
urer; Stanley Lewandowski, librarian 
...John Boston, of the Eddy and Long 
Homeworkshop Club, Chicago, Ill., has 
completed a sewing cabinet. S. Aloisio | 
made a kitchen bench . . . The Kiley- | 
crafters Club, Brooklyn, N. Y., which | 
has been concentrating on radio con- | 
struction, plans to take up woodwork- 
ing next . . . Officers of the Stout Arts 
and Crafts Club, Menomonie, Wise., are | 
Lawrence Schande, president; Wayne 
Pool, vice president; Kenneth Pederson, 
secretary; Orvis Johnson, treasurer. 
The Town Hall Homeworkshop Club, 
Ottawa, Ill., recently bestowed honorary 
membership upon J. Ray Beffel for his 
codperation in arranging a meeting 
place and obtaining publicity. 


START a home workshop club in 
your neighborhood. All you need to 
know is contained in a bulletin which 
will be sent free upon receipt of a self- 
addressed stamped envelope. 
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IN 1910—‘“T first smoked Union 
Leader when Joe Winders, who 
ran the general store over at the 
Forks, gave me some to try. ‘Long 
as you live,’ s: 


— ep 


ys Joe, ‘you'll never 
meet up with a sweeter pipe to- 
And after 28 years of 
Union Leader, I still think 
Joe was right.” 


hace 


We rer? OS 


smoki 


a 


| Berne SS 


TODAY. . .“Seein’ is helievin’. 
And here I am 28 years after 
that other picture, and still pal- 
ling around with Union Leader. 
When a tobacco is friendly and 
gentle and satisfying as long as 
that a fellow has a right to 
think it’s come pretty close to 
makin’ good.” —Harry C. Bratt, 
Box 58, Loos New York. 


ALWAYS ... Fora third of a cen- 
tury UNION LEADER has been famed 
for its richness of flavor and freedom 
from bite! Choice, hill-grown Ken- 
tucky Burley gives Union Leader 
that appealing taste. Long aging in 


oaken casks adds smoothness and 


mellowness. A special process removes 
all harshness! Let a dime introduce 
you to a big tin of Union Leader, 
America’s friendliest tobacco. 


Consright, 1938, by P. Lorillard Co., Ine. 


THE GREAT AMERICAN SMOKE 
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HE DOESN'T NEED 
US.... HE NEEDS 


SANI- FLASH 


Mororists who use SANI-FiusH regularly 
never have to worry about clogged, over- 
heated radiators. Sant-Fiusu keeps radia- 
tors clean, Water circulates freely. You save 
power. And you don’t risk costly repair bills. 
SAN1-FLUsH is inexpensive. It’s easy to use, 
and perfectly safe. 

Just pour 10c worth of this scientific 
powder in the radiator. (25c for the largest 
trucks and tractors.) Follow directions on 
the can. Drain. Flush. Refill with clean 
water. That’s all! Sant-FLUsi removes rust, 
scale and sludge from the delicate veins of 
the radiator. Cars run cool. Sani-Fiusi 
cannot injure motor or fittings. You'll find 
Sant-Fiusu in most bathrooms for cleaning 
toilets, Sold by grocery, drug, hardware, 
and five-and-ten-cent stores. 25¢ and ]0c 
sizes. The Hygienic Products Company, 
Canton, Ohio. 


Sani-Flush <3 


KEEPS RADIATORS CLEAN “Sggl 


BIG MONEY Assembling 


NEW BOAT! 


hip money on each 29 tb.. Mead 
"ally Sesrmble nt Be 


GIVEN! a pecineey 
pout iade 


at Val Fail,onrnmodel. Ri at: 
i'vou hurry) a'folder and $e Paddle Cite Offer! 


MEAD GLIDERS ese. os0" cnicnco, 


‘CHICAGO, U.S.A. 


BUILD CUTTY 


‘1A MODEL OF THE FAMONS CUPPER SP 


raging. inuding CARVED 
BoB Wi reat 


REAL ENGINE VALUE 
Over 7,000 G 
Engine Kits _h 
sold at $8.50, 


A Serewdriver is the only tool needed. 
Average assembly time 30 minutes. 
GHQ MOTORS, 854S East 149 St., New York, N.Y. 
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Full-Size BLUEPRINTS 


for Building 
SHIP MODELS 


HEN you build a ship model, full- 

size blueprints are of inestimable 
help. You can take dimensions right off 
the drawings and compare completed 
parts directly with the correct sizes and 
shapes. Plans are available for about 
fifty different models. 

We also have blueprints for boats, ra- 
dio sets, furniture, and miscellaneous 
novelties. If you do not see what you 
want in the list below, send a stamped, 
self-addressed envelope for our com- 
plete list. 


MODELS 


Aircraft Carrier Saratoga (18 
in.) and a Flush-Deck Destroy- 
er (6% in.), 226-227. 
Alaoama, famous Confederate bark-rigged 
Steam sloop, 2194-in.hull,335-336-307-R 1.50 
Barbary Pirate Galley or Felucca (20 in.), 
44-45-R 
Barnegat Lighthous« 
Bluenose, the famous fishin, 


Brig Malek Adhel (20. 
plank construction’ i 
Clipper Ship Sea Witch ‘osgein hull), 219 28 
Coast Guard Patrol of 165-ft. Type, 20%6-in. 
hull, 286-287-R 
Cody | fo ch, 13 in, ae with pians for 
144-145-1: 


iser U.S.S. Indianapolis (i2-in.). 21 
Experimenter No. 3, fying airplane, 2054: 
wing spread, 20 in. long, 348A 
Freighter, O: 271, 
Great Republic, clipper ship, 31%4-in. hull, 
272-273-274-R 
H, M. 8. Bounty (834 
Liner President ae “a4 


Boveruiin ot the Soey, Oly 
in, hull), 51-52-53-R.. 
Spanish ‘Treasure Galleon (24 in.), 46-4 
Schooner (17%4-in. hull), 252-25: 
Bastleshin Texas (3-t. hull), 197-198. 
(Construction kits are available for? 
(some of these models. See paxe 11.5 


U.S. 


FURNITURE 


Bed and Armchair Table, 333A .25 
Bookcase, modernistic, 
Double-Decker Bed, 2774 


Modernistic Lamps (three designs), 9. 
Reading Tables, Two, 6: 

Sewing Tabl 
Silverware Chest ‘on. 


i BOATS 


All-Purpose Boat, 11 ft. 5 in. 
long, for sails, outboard motor, 
or rowing, 331- 
Camper's Utility Boat, 11 ft. 2 in. jong, 
canvas-covered, for outboard motor 
or rowing, 281-R.. 
Canoe, 16-ft. canvas-covered kayak, with 
‘sail, 192-193-194-R .. 
Canvas-Covered Duck Boat, 13 
long, 279-R 
Fisherman's Outb 
11 ft. 6 in. long, for motors from 3 to 
16 h.v.; can also be rowed, 344-345-R 
Folding Duck Boat, 13 ft. long, 170- 
High-Speed Boat for Small Outboard 


tors (7 ft. 11 in. long), 257-1 
Midget Boat or Pram, 9 ft. jong, for oars, 
sail, or outboard motor, 339-R... 


With Blueprint No. 326-R you can make a 
14-in. model of a New Bedford whaleboat 


Motorboat-Rowboat, 16 ft. long, decked 
hull, for use’ with outboard or 
board drives or oars, 149-R,, 
Bache Runabout (13 ft. long, for outboard 
motor), 261-262-R 5 


50 
15 


1,00 


for use 
with outboard or inboard drives, 
175-176-177-R 1,00 

Sectional Rowboi 


wood construction, 340-341-R.. 
Sport Runabout (9 ft.'8 in. 
beam, for small outb 


_ 309-310-R 78, 
50 
RADIO SETS 

All- Wave Portable Receiver 

(two tubes, operated by bat- 
tery), 217-R. 50 
Amateur Short Wave Receiver, is 125 
jateur Radio Tra itter, 183-184. 50 


BivesTube Shore Wave (A.C. or D.C.), 283 °25 


Full Electric Headphone Set, 130. 125 
One Tube (battery operated), 103. 25 
Screen-Grid Set, 109. ; 


‘ave Converter it, 


MISCELLANEOUS and TOYS 
Ball-Bearing Reels for Kite 


Flying or Trolling, and a 
Spool-Turned Table, 290, 25 
Garden Trellises, 34 125 
ti 56. 25 
javal Gun Model (3-in.), Boy's Coat Rack 
of Indian Design, and Costume 
Brooch of Sheet Copper, 3464. 125, 
Portable Microscope Kit, 220. 28 


Rowboat Back Rest, Band-Iron 
Wall or Table Lamp, and Jig-Sawed 
Garden Figures, 

Rustic Settee, 156. 

Toy Electric’ Mot 
ble, and Scottie Pins, 3324. 

Toy Fire Engine, Sprinkler, Dus 
and Tractor, 101. 

Turned Costume Jewelry, 275A’ 

Wood-Mosaic Serving Tray and Novelty 
Wooden Book Ends, 297A.. 


Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


I am enclosin; 


ents 


Name. 


Street 


City and Stat 
Please print your name and addr 


clearly. 
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Turning Model Parts 


(Conti 


same manner as regular lathe tools. 

Dowels made from white or type 
metal or any of the harder metals with 
a low melting point may be used for 
small parts such as cannon and metal 
deadeyes. Such dowels are quickly 
made. Sheets of heavy paper are 
wrapped around a wooden dowel of the 
desired size to form a tube. These 
tubes are slipped from the longer 
dowel onto shorter ones that project 
from a wooden base. The metal is 
melted and poured into the tubes, where 
it is allowed to cool. The metal rods 
are then used in the same manner as 
the wooden dowels. 

The worker may also make his own 
masts and yards for his ship models 
by the following method: The dowel is 
placed in the chucks, allowing about 


% in. extra stock on each end. As 
these dowels must be perfectly true, it 
is best not to use a clamp screw, but 
to pass a short length of wire through 
the dowel next to the headstock chuck. 
The ends of the wire are slightly bent 
to prevent its coming out. A small 
tack placed in the insert will prevent 
the wire and the dowel from revolving. 
If desired, the dowel may first be re- 
duced to the required size near the 
ends of the turning. The actual shaping 
is done by using a coarse grade of sand- 
paper folded around a sanding block. 
‘To prevent the turning from springing 
away from the sandpaper, a backing 
block is used as shown. For the final 
sanding, a strip of sandpaper is 
wrapped once around the work. The 
wrapping is pulled from one end of the 
strip to the other as the paper is 
moved along the work. 


Emergency Gasket Made 


from Friction Tape 


WHEN gaskets have to be replaced 
and sheet cork or other material is not 
available in the desired thickness, a 
satisfactory and permanent substitute 
may be cut with a sharp knife from a 
sheet made by laying parallel rows of 
friction tape so that each slightly over- 
laps the next. Additional layers are 
then applied until the sheet has suf- 
ficient thickness. It is then rolled or 
tapped to insure adhesion. By alternat- 
ing the direction of the rows in each 
successive layer, the tensile strength is 
improved, and this may be further in- 
creased by inserting a layer of screen 
wire, fiber board, heavy canvas, or sim- 
ilar material—LesTeR J. KING. 


How to Hang Small Pictures 
Without Damaging Plaster 


HANGERS for small pictures can be 
made from discarded steel phonograph 
needles. Hold the needle at a slight 
angle and drive it in to within about 
% in. of the thick end. Although this 
hanger holds considerable weight, it 
can be removed from the plaster with- 


out leaving an unsightly mark.—E. D 
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THE X-RAY TELLS THE STORY 


or DELCO BATTERY ttre 


Tl This powerful X-ray Spectro: 
scope is used in the Delco-Remy 
laboratory 10 examine and check 
the chemical action that rakes 
place inside the Delco barrery. 


This X-ray spectrogram shows how finely di- 
vided metallic lead appears on the X-ray fil 


Not satisfied with the knowledge obtained through chemical and 
microscopic analyses alone, Delco-Remy battery engineers turn 
to a powerful, especially-designed X-ray Spectroscope to study 
the changes in physical form and chemical composition that 
occur within a Delco battery in actual use. Raw materials that 
go into Delco batteries . . . new batteries just off the production 
line... old batteries that have given months and years of service 
. .. batteries at every stage of charge and discharge are subjected 
to minute X-ray examinations to show the changes that occur 
in the active material and grids. Delco- 
Remy battery engineers always have a 
clear picture of what goes on inside the 
battery under all conditions to guide 
them in designing and building better 
Delco batteries. As a result of this X-ray 
research—as well as of tests and inspec- 
tions at every stage of manufacture— 
Delco batteries have exceptionally quick 
starting ability and long-lasting qualities. 


ire P ‘ 5 
wwe Delco battery sales and service requirements are available 


Morons’ at United Motors Service Stations and dealers everywhere. 


Deleo-lhemy 


ANDERSON, INDIANA 


World's Largest Manufacturer of Automotive Electrical Equipmen 
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YALE OIL 


Made by YALE, maker of 
famous locking devices 


THE BETTER 
LUBRICANT and 
RUST PREVENTER 


‘Scientific tests proved the 
supremacy of this heavier 
bodied, finer quality oil for lubricating 
and rust-proofing. YALE OIL has a re- 
markable affinity for metal. Its amaz- 
ingly strong film resists “air punctures”, 
protects longer—ideal for electric motors, 
tools, machines, and general home use. 
It stays put—does not drip from bear- 
ings. Insist upon YALE OIL. 

Used for 25 years on the world's 
finest bank vault mechanisms! 
In handy tubes, 10c, 15¢ and 25c. 
At hardware and sporting goods stores. 
If your dealer can't supply you, send 
e postpaid. 

°. 


THE YALE & TOWNE MFG. CO. 
STAMFORD CONN. 


©* }) LABORATORY APPARATUS 

faq |/Blotocicat supptis 
MICROSCOPES 

fa] | TELESCOPES 
CHEMICALS 


ow complete tone catalog ite 
Raed Sar 


reer 
ice Sea 


\\ Giiistmas Cards, 50 for 
design or: Also alisious, 
Humorous, Business Chri 
‘Cards, with sender's name, $1. 
Liberal cash profit for you. 


Take orders for name-imprinted 
‘One 


feral Sdcand $1. Cec FREE Oucse, 
General Card Co,, 400 S. Peoria St., Dept.A-439, Chicago, Ill. 


FACE MARRED BY UGLY 
SCHOOL-AGE PIMPLES? 


Help keep your blood free of waste 
poisons that may irritate your skin 


Don’t let ugly hickies make you look ridicu- 
lous. Stop being shunned and laughed at. 
Find out what may cause your pimples and 
take steps to get rid of them. 


Between 13 and 25, your body is growing 
rapidly. Important gland changes may upset 
your system. Intestinal poisons are often 
thrown into the blood stream and carried to 
the skin . . . where they may bubble out 
in pimples. 

Let Fleischmann’s Yeast help you as it has 
helped so many others. Millions of tiny, live plants 
in each cake of this fresh food help keep your 
blood free of intestinal poisons. When this is done, 
resulting pimples begin to go. Your skin becomes 


Fi 
one cake 14 hour before meals. 
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Aviation’s Guinea Pigs 


(Continued from page 41) 


propeller shaft, fastened a sixteen- 
bladed fan to the shaft, and now the 
fan drives air into the engine compart- 
ment according to the propeller’s speed. 

More speed jobs are coming, trim 
ships built in out-of-the-way places by 
pilots and unknown engineers who 
hope to retrieve for America the 
world’s land-plane speed records. Mr. 
Smoothie is one, the Goon another, a 
Ryder low-wing speedster a third, a 
Folkerts special the fourth. Each, 
when it flashes past the stands at the 
National Air Races in September, will 
embody some new design or applica- 
tion of power or mechanics intended to 
increase the speed another few miles 
an hour, 


HEN Lee Williams and Bud 

Pearson decided to build Mr. 
Smoothie, they gave Rodney Nimmo, a 
California artist, this order: “Design 
this ship like a torpedo, and make it 
smooth as silk.” 

In a Venice, Calif., garage Mr. 
Smoothie took shape, and when it ap- 
pears late this summer, the crowds 
will see the highly tapered cantilever 
wings winding around the pylons, but 
they will miss the tubular steel struc- 
ture over which a plywood surface has 
been fastened. Steel for strength, ply- 
wood to avoid indentations and flutter 
which cut down speed in fabric-covered 
airplanes. An 800-horsepower, twelve- 
cylinder water-cooled engine, “souped 
up” to get another 200 horsepower, 
will lift Mr. Smoothie into the air, and 
the long, thin fuselage, streamlined 
around a long gasoline tank, will ride 
on wings which stretch no farther than 
nineteen feet from tip to tip. 

For five years Chester, who built his 
Jeep at St. Louis and proceeded to 
show his tail to pilots everywhere, has 
been a consistent money winner. Near- 
ly $40,000 in prizes have come his way. 
When Jeep began to fall behind, 
Chester started looking for something 
the other ships did not have. 

“Most of them have fine streamlin- 
ing,” he observed, “but the little fel- 
lows have passed up two-pitch props 
and mid-wings.” 


HESTER studied the p oblem, found 
a propeller whose pitch would 
change automatically through air pres- 
sure on the nose when his job reached 
100 miles an hour. He set out to con- 
struct a new plane with the wing placed 
midway between top and bottom of the 
fuselage—a flying bullet. He bought 
an engine and reversed the drive, since 
the French propeller is engineered to 
turn clockwise. With this prop taking 
bigger bites of air, he hopes to save 
200 feet in take-offs, and be picking up 
speed in the air while his competitors 
are still climbing. 

To attain the greatest possible 
speed, the tail wheel on his new ship 
retracts into a recess by the same 
gear which pulls the landing wheels 

(Continued on page 93) 


A model railway flag stop with depot and 
platform made of cardboard and thin wood 


Box-Car Body Serves 
as Flag-Stop Depot 


1F YOU have a spur track along the 

main line of your model railway, a 
flag-stop depot can be built to repre- 
sent a condemned box-car body, which 
is often used for the purpose. Sides and 
ends are drawn to scale on medium 
weight cardboard and scored with a 
sharp tool to represent the siding. The 
window openings are cut out, and thin 
celluloid is glued inside, the window sash 
first being outlined on the celluloid with 
black paint or drawing ink. 

The base, of thin white pine, is cut to 
fit inside the four walls, which are 
glued to it. Then the roof is added in 
two pieces to give a definite ridge line. 
Car bodies of this kind often have a tar- 
paper roof added over the regular roof, 
and there are usually narrow eaves 
from 3 to 6 in. wide. A square brick 
chimney may be applied, or a piece of 


FRONT ELEVATION 


END VIEW 


[LENGTH OPTIONAL, APPROX 120" 
PLANKING. 


STRINGERS CAPS BLOCKING 


END SECTION 


Actual dimensions are given on these draw- 
ings so the model may be made to any scale 


paper rolled up and painted black to 
represent a metal smoke pipe. Paint the 
depot box-car red, the roof dark gray. 
The platform is a piece of cardboard 
cut as shown and either scored to look 
like planks or, better still, covered with 
narrow strips of very thin wood. String- 
ers of balsa are glued to the underside, 
and the posts are then added. If the 
wood platform looks too new, stain it 
with water to which a few drops of ink 
have been added.—J. W. CLEMENT. 


Boring Thin Wood Strips 


IN BORING 1-in. holes in thin wooden 
strips, I had a high percentage of splits 
until I first drilled a guide hole with a 
small twist drill for the lead screw of 
the bit. By this method I was able to 
bore holes of a diameter almost equal to 
the width of the strips without splitting 
the S. WHITESIDI 
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Aviation’s Guinea Pigs 


(Continued from page 92) 

up into the fuselage. By this means, 
Chester hopes to gain another two 
miles an hour, which may mean the 
difference between first and second 
Place; a difference of several thou- 
sand dollars a year. 

Keith Ryder recently completed at 
Los Angeles a low-wing speed ship, 
and on the first test flight Roger Don 
Rae looped, rolled, and dived the plane 
to demonstrate its stability and 
strength. In Kansas City, Ray Folk- 
erts recently completed a big brother 
to the plane which carried Gotch to 
oblivion, Less wing and finer stream- 
lining mark this creation, which Joe 
Jacobsen hopes will crack old records. 


Bune flying has come to mean pi- 
loting by instrument, but the term 
must be taken literally by these mer- 
chants of speed. They sit on para- 
chutes, virtually on the floor of the 
fuselage, and cannot see dead ahead. 
Only by the sudden turbulence of the 
air does one know he is about to over- 
take a leader. So warned, he swings 
wide and climbs. Directly in front of 
the stands Marion McKeen overtook 
Ray Moore, flying Frank Fuller’s Se- 
versky pursuit plane. Flying slightly 
to one side, Moore did not hit the prop 
wash, and saw the Seversky only when 
their wings almost collided. 

Not all the thrills come during a 
race. Tony LeVier took off on a test 
flight from an airport near Cleveland, 
Ohio, and scarcely had his wheels 
cleared the ground when the plane 
turned on its side. Unable to right the 
ship easily, LeVier jammed the stick 
hard left, throwing the plane into up- 
right position, and landed without 
leaving the field. 

Speed, and more speed, is the eter- 
nal goal of the closed-course pilots. 
Furio Nicolet of Italy set a new 
straightaway record for land planes 
last year when he flew a bomber-type 
monoplane 323 miles an hour. No 
American ship has come within sixty- 
five miles of this mark. Which will 
catch up first, some big plane of the 
unlimited-horsepower class, or one of 
the tiny flying gas cans? 


OOK back a few years, and you learn 
that Jimmy Doolittle hit 252.686 
miles an hour in the Thompson Trophy 
race. That was 1932. Five summers 
later Rudy Kling took the trophy in a 
Folkerts Special at 256.910. Only four 
miles faster. As for the middle class, 
of 550 cubic inches displacement, Ray 
Moore's record of 171.671, set in 1932, 
jumped to 232.272 when Kling estab- 
lished this mark a half-decade later. 
Now for the babies, Benny How- 
ard’s “Pete” crowded the pylons to win 
at 132.246 in 1932, and Wittman beat 
out the field in the National Air Races 
of 1937 with a speed of 245.3. Almost 
double, and with an engine of only 375 
cubic inches displacement. Where they 
will go next, only time can tell. 
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SPARK PLUGS 
NEED CLEANING 
Too! 


Spark Plug Cleaning 
“BY THE AC METHOD” 


Saves much more than it costs 


If you have driven your car 4,000 miles with- 
out having the spark plugs cleaned, those 
plugs may be wasting as much as 10% of the 
gas you buy. “Flowmeter” road tests, observed 
and verified by the University of Michigan 
Department of Engineering Research, have 
established this waste as fact. 


The explanation is the little known fact that 
dirty, worn, or oxide-coated plugs misfire 
often enough to produce this fuel waste. 


Cleaning costs 5c a plug. You know how 


much gas you buy. It is easy, and very much 
worth-while, to calculate how much you'll 


Every 
10,000 Miles 
REPLACE 
WORN PLUGS 
with 


save by having your plugs cleaned, “by the 
AC Method,” every 4,000 miles, 


Look for this 
SIGN 
when you need 
plugs or plug 


service 


AC 


QUALITY. 
SPARK PLUGS - 


Bera 
CLEANING STATION 


AC SPARK PLUG DIVISIO: FLIN’ HIGAI 


Genera! Motors Corporation 
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TABLET IN A 


GLASS OF WATER 


BRINGS 


FROM 
Headache 
Sour Stomach 

Discomfort after Meals 
Muscular Aches and Pains 
When you drink a sparkling 
glass of Alka-Seltzer its anal- 
gesic properties promptly re- 
lieve the pain and discomfort; 
then, because Alka-Seltzer is 
such an efficient alkalizer, it 
also helps overcome the excess 
acid condition so often associ- 
ated with these common ail- 
ments. Try Alka-Seltzer- you'll | 
like it's pleasant, refreshing 
taste and you'll like the quick 
relief it brings. 

AT ALL DRUG STORES 

30¢ and 60¢ packages 


Also Sold by the Glass at 
All Drug Store Fountains 


“ips Sensi 


Gas-Powered 


AIRPLANE MODEL KITS . . . 
world’s champion Bassett’s new is” $Q-95 
gas-powered crackup-proof Sens: 

tion! Finished prop., many ready- Plus 20c post. 
made parts, rubber wheels, $3.95 plus 20c postage. 
Also new—Giant Fliers with motor-hum device, 
$1.00 up. 

SHIPS . . . carved hulls, many 
ready-madéparts, completeplans 
and ‘materials, HISPANIOLA 


'D (Adm. Byrd), 
BELLA (Capt. Biood) and oth- 
ers, $2.00 plus postage. 


HO GAUGE MODEL 
ROADS, Freight Cars, etc. 
Send 5e'post. for complete illus. 
Catalog of model kits, ready- 


made parts and supplies for all 
modelcrafters. 
MEGOW’S, Dept. PS. 


Howard & Oxt. Sts., Phila 217 Ne 
Desplaines St., i. 


ARABELLA 
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Is Water Always Wet? 


Continued from je 75) 


air that supports it in the water. In 
the course of ten minutes or so, how- 
ever, the water will slowly displace this 
air film and wet the charcoal, which 
eventually will sink to the bottom of 
the vessel with the glass. 

Not only do scientists frequently have 
to revise their ideas about how familiar 
things work, but they are also constant- 
ly discovering new phenomena in sup- 
posedly well-understood reactions and 
industrial processes. Still awaiting 
thorough investigation is a curious 
“firefly glow” produced when oil is 
cracked or broken up by heat—a strik- 
ing effect that does not appear to have 
been discovered until recently, but one 
which you can easily reproduce in your 
own laboratory. 


IRST you will need a piece of glass 

tubing about three eighths of an inch 
in diameter, and a foot long. Heat- 
resisting glass may be used, but is not 
essential, since the tubing will not be 
heated red-hot. Mount the tube at a 
slant of about forty-five degrees, and 
keep it heated at its center, with a Bun- 
sen burner, to a temperature below red 
heat. A flame-spreading attachment 
for the burner is desirable, to distribute 
the heat along several inches of the 
tube’s length. 

From an oil can or medicine dropper, 
let a drop of ordinary motor oil run 
down the inside of the heated tube every 
five seconds or so. When the oil meets 
the hot part of the glass, “pyrolysis,” 
or chemical decomposition caused by 
heat, will occur. Any part of the oil 
that is not decomposed will drip from 
the bottom of the tube, where it should 
be caught in a tin can or other non- 
combustible container. 

Within the tube, the decomposition 
of the oil produces a variety of gaseous 
products. Combustible gases like meth- 
ane, or marsh gas, are formed, and car- 
bon dioxide is also produced by a process 
of partial oxidation. A white cloud of 
the vapors will be seen hovering in the 
tube, or carried up it by the draft of 
warm air. 


ARKEN the room, while this is pro- 

ceeding, and at once you will ob- 
serve the strange luminescence. Several 
inches of the tube will glow with the 
peculiar light. Evidently it is produced 
by the partial oxidation of the hydro- 
carbon vapors, much as the oxidation 
of certain organic chemicals produces 
the light of the firefly. 

Oil from many sources has been re- 
ported to exhibit the remarkable phe- 
nomenon, including linseed, cottonseed, 
and olive oil. After tests with vegetable 
oils, dispose of the oil that drips from 
the lower end of the tube by burning it, 
to avoid any possibility of its spontan- 
eous combustion elsewhere. 

You can admit oil automatically to 
the “cracking” tube with a small sep- 
aratory funnel. This is attached with 
rubber tubing to a medicine-dropper tip 
suspended in the top of the tube. 
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Inventor for Hire 


Continued from page 31, 
Parlini been stumped completely by a 
client's request. That time a man ar- 
rived with a rough sketch for a radical- 
ly new kind of power plant. He wanted 
Parlini to make a working model. The 
machine consisted of a U-shaped 
trough, suggesting half an automobile 
tire, with a piston attached at each end. 
A steel ball, rolling from one end to the 
other, was to rock the trough and work 
the pistons. Once he started the ball 
rolling, the inventor explained, the ma- 
chine would rock back and forth in- 
definitely. 

“But how are you going to prevent 
friction from bringing the ball to a 
stop?” Parlini asked. 

“Aha!” said his visitor. 
what I want you to tell me.” 


“That is 


ORKABLE inventions listed on 
the record books of Parlini’s lab- 
oratory run all the way from improved 
knitting needles and air-conditioned to- 
bacco pipes to collapsible umbrellas and 
rotating lip sticks. The biggest job so 
far was recently completed for an in- 
ventor from Arizona. It was an im- 
mense placer-mining machine that 
weighed tons and had to be set up for 
its tests in an outlying section of New 
York, miles from the laboratory. 
Inventing for inventors is a job that 
Parlini finds interesting and varied. It 
is like playing a game and getting paid 
for it. In fact, he finds the work so en- 
grossing that he rarely takes a vaca- 
tion. When he feels the need of 
relaxation, he says, he invents photo- 
graphic equipment for himself as a 
hobby. 


Alternating Current 
Makes Wire “Sing” 


AN electric wire that “sang,” when 
current flowed through it, gave an un- 
expected twist to a home experiment re- 
cently reported by an engineer of Val- 
doie, France. Intending to show his 
young sons how electricity makes a 
lamp filament incandescent, he strung 
up a pure nickel wire about forty-three 
inches long, 1/250th of an inch in diam- 
eter, and of about 110 ohms resistance 
when cold. To the ends of the horizontal 
wire, after darkening the room, he ap- 
plied a fifty-cycle alternating current of 
110 volts. Besides becoming incandes- 
cent, as he expected, the wire aston- 
ished him by emitting a musical hum. 
Examination showed that it was vibrat- 
ing like a violin string. Its “nodes,” or 
stationary points, glowed brightly, while 
the vibrating parts were dark, because 
of their greater heat loss to the sur- 
rounding air. The experimenter has sug- 
gested that, by multiplying the number 
of wires, the principle might be given 
practical application in musical instru- 
ments of new design. The engineer con- 
cluded that the fluctuation in magnetic 
field produced by alternating current 
set up the vibrations in the wire. 
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IMPORTANT NEWS 
about POWER TOOLS 


© Every man interested in modern 
motor-driven tools for the home shop 
and small shops, for building or in- 
dustrial use, will want to know all 
about the sensational new Delta tool 
soon to be announced. For seven years 
Delta engineers have been working 
on this new development. The result 
has been a motor-driven tool so revo- 
lutionary in design, so basically im- 
proved over anything hitherto avail 
able, that it is considered Delta's 
greatest contribution to the power 
tool field. The full story of this re- 
markable new tool is so comprehen- 
sive that it cannot be given on a small 
circular or a few catalog pages. A spe- 
cial booklet is being prepared that will 
be sent free to all those who are in- 
terested. Send for this booklet today. 
It will be mailed with the new 1939 
Delta Catalog, 


It will con- 


will be off the press shortly. 
tain the latest up-to-the-minute listings of the 
complete Delta line of Drill Presses, Saws, 
Sanders, Jointers, Shapers, Grinders and acces- 
sories—with all the new improvements and 
refinements and information about the newest. 
tool accessories. 


Delta “Quality” tools are recognized the 
world over for their built-in value, dependable 
performance, for their rugged, accurate con- 
struction. From the smallest of hcme shops to 
huge industrial plants, Delta tools have estab- 
lished themselves as low-cost time and labor 
savers. Don’t miss the latest tool news in the 
1939 Delta catalog. 
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right note in equipping a home workshop. 
A 40-page"HowTo Do It” Book gives many 
valuable workshop kinks. Sent for 10c. 
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Roadside Water Plants 
Under the Microscope 
(Continued from page 73) 


chlorophyll in the filament-type alge of 
which it is composed. However, there 
are many algal forms which are brown, 
red, yellow, or purplish-green in color. 
It is these plants, incidentally, which 
give color to the rocklike deposits 
around some of the hot springs in Yel- 
lowstone National Park. The plants 
live in the waters of the springs, al- 
though they may be within forty de- 
grees of the boiling point. 


HE alge that are red, brown, or 

some other color are really green at 
heart. If you find some of these fila- 
ments, you can perform an interesting 
experiment that reveals the presence 
of green chlorophyll. Put some water 
in a test tube or small bottle and add 
several drops of chloroform. Shake the 
bottle vigorously, and then let the 
chloroform settle. Pour off the water, 
which now contains a little chloroform, 
and put the colored alge into it. The 
chloroform will extract the phycocy- 
anin which modified the basic color of 
the cells, and leave the bright-green 
chlorophyll. You can extract the green 
chlorophyll by soaking the alge in 
alcohol, 

The chlorophyll has an important 
job to perform. It takes part, in 
‘some mysterious way, in the process 
by which the plant transforms carbon 
dioxide, water, and sunlight into starch 
that it can use for food. 

By making repeated observations on 
alge over a period of days or weeks, 
you can learn more about their habits 
than by single inspections. Spirogyra, 
for example, may be discovered only 
in the form of simple filaments, on your 
first exploration. However, one of the 
most interesting stages of its life oc- 
curs during conjugation, when two par- 
allel filaments are connected by canals, 
producing a ladderlike formation. This 
is the usual method by which Spirogyra 
reproduces. The two filaments, one 
male and the other female, become 
joined together, and send out hairlike 
projections called papilla, which unite 
to form canals joining adjacent cells. 
The contents of the male cell pass 
through the canal into the female cell 
to form a zygote, or spore, which later 
develops into a new plant. The emptied 
male-filament cells eventually rot away. 


IN YOUR study of Spirogyra and oth- 

er alge, you will find it interesting 
to apply iodine or some other stain to 
bring out cell details. Iodine, for in- 
stance, will make the nucleus more 
prominent, and when applied in a solu- 
tion strong enough to darken the entire 
cell contents, makes the cellulose cap- 
sule easier to see. 

The filamentous alge comprise only 
a small percentage of all algal forms 
known. The group includes the diatoms 
and a multitude of others of almost 
every conceivable form. 
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Gus Tunes a Car By Ear 


(Continued from page 54) 

that your car won't give you any 
trouble for a few days,” he assured her. 
“But it’s only a temporary repair. If 
you'd like me to, I'll order a new dis- 
tributor head, and install it any time 
it’s convenient for you to bring your 
car in.” 

“Yes—do that, please,” Mrs. Oliphant 
directed. “Really, I'm tremendously im- 
pressed! You know, I heard what the 
young man whispered to you when I 
first drove in, and I thought it was a 
silly joke of some kind. Imagine run 
ning a repair shop by remote control 


FTER she had driven off, Harry 
looked at Gus. “All right, Sher- 
lock Holmes,” he said. ‘‘Let’s have it!” 
Gus grinned at him. “Just educated 
ears—and experience,” he explained. 
“You'll get both in time. When 
an engine runs smoothly while it’s 
idling, and then starts to raise a ruckus 
when you speed it up, nine times out of 
ten the trouble is in the distributor or 
the coil. And when your ears tell you 
that the cylinders aren't all firing at 
the right time, it's an odds-on bet that 
the trouble is caused by a Y-shaped 
crack in the distributor head. You see 
what happens, don’t you? The spark 
follows the crack. Drilling a hole larg- 
er than the crack is wide, just where 
the Y branches, stops the spark from 
jumping, and stopping the spark from 
jumping stops the trouble. Get it 
“Yes, I get it,” Harry said. “But 
suppose the trouble isn’t caused by a 
crack in the distributor head. Suppose 
the engine is just missing fire occasion- 
ally, Where do you go from there, Gus?” 
“Well, it might be caused by the coil,” 
Gus told him. “That's easy enough to 
check on. All you have to do is to pull 
the wire out of the distributor head, 
while the engine is running, and hold 
its end fairly close to the place where 
you pulled it out. If the coil is O.K., 
you'll get a nice blue spark. If the coil 
is weak, you'll get a yellow spark. Don’t 
waste any time on a weak coil. Put in 
a new one, 


NOTHER cause of a missing engine 
that you run into now and then is 
a condenser that can't stand the volt- 
age. You can spot that by the contacts 
—they'll be gray if the condenser is all 
right, but blue if it is weak. Sometimes 
even a brand-new condenser is weak. 
The remedy is the same as for a weak 
coil—throw it away and put in a new 
one. 
“Once in a while, hard scale on new 
distributor points is the cause of an 
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Gus Tunes a Car By Ear 
(Continued from page 97) 


a retarded spark. Occasionally the 
cause of that will be a kink or some 
dirt in that copper vacuum tube that, 
on many cars, runs from the carburetor 
to the distributor. 

“You know what the governor is, 
don’t you—that little do-funny with two 
weights and two small springs, inside 
the distributor? When you are running 
at low speed, the governor is in its nor- 
mal position, which is closed; as you 
speed up your engine it should expand, 
and set the spark timing ahead. The 
governor is often vacuum-regulated, so 
if there is a kink or any other kind of 
stoppage in that copper tube between 
the carburetor and the distributor, the 
governor won't be adjusted to the speed 
and load, and the timing may be late. 
Then the engine will heat up badly.” 


OW about the spark plugs?” 

Harry asked. “Doesn't using the 
wrong ones make an engine pop when 
you step on it?” 

“Using the wrong spark plugs causes 
plenty of grief," Gus agreed. “That's 
especially true with these new high- 
compression engines—you've got to use 
the plug recommended by the manufac- 
turer to get the best performance. With 
the older engines, the right plug wasn’t 
quite so important.” 

“Thanks,” said Harry. “I'll try to re- 
member all that dope. But, say, Gus, 
come clean! When you figured out 
what was wrong with Mrs. Oliphant’s 
car, how much was it what your ears 
told you-—-and how much just plain 
guessing?” 

“My ears told me plenty! That's 
what they're for!” Gus said. “But 
there’s no harm in guessing—so long as 
you know how to guess right!” 
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cataract, which is a cloudy, milky spot 
in the eye’s lens that distorts the light 
rays. The wearer simply moves his head 
until the opaque spot in his eye is be- 
hind a space between pinholes. Freed 
of interfering rays, the eye gets a 
clearer picture. An improved version 
of the multiple-pinhole lens has criss- 
cross bars that can be rotated until the 
best position for the eye is found; then 
they are locked in place with a set 
screw. 

If one eye is bad enough to be a nui- 
sance instead of a help, the optometrist 
may put an “occluder” in front of it— 
a pebbly-surfaced lens which shuts off 
the offending eye’s vision without being 
noticeable to other people. 


ND when a big game hunter takes 
down his express rifle, he may 
also don a pair of amber spectacles, 
knowing that he can aim more accu- 
rately when there is no interference 
from light of other colors. Like any 
other lens, the eye works best in mono- 
chromatic, or one-color, light. Then, too, 
the human eye is most sensitive to yel- 
low light, and by “tuning” to this color 
the hunter makes his vision keenest. 

Applying the same principle, an au- 
tomobile manufacturer found that in 
delicate lathe work, machinists can do 
their most precise work under the yel- 
low-green light of the mercury-vapor 
tube. This light is nearly all of one 
color and brings in no conflicting rays. 
Sheets of stainless steel and other 
bright metal reveal their flaws amaz- 
ingly under this monochromatic light. 
Its use helps inspectors to spot defec- 
tive parts. A machinist may have two 
or three big mercury-vapor lamps for 
his job alone, but he needs them when 
he is working on parts that have to be 
accurate to a ten-thousandth of an inch. 
In big western airplane factories, me- 
chanics work under mercury-vapor 
tubes fifty inches long. Since light 
reaches the work from all sides, there 
are no confusing shadows. There is no 
discomfort from heat, either. The light 
looks cool—and is cool. 

A queer fact as yet unexplained is 
the recent discovery that a small 
amount of complementary color acts as 
a sensitizer to the eye. Girls who sorted 
oranges on conveyor belts were helped 
when green cards were placed above 
the sorting tables, outside their direct 
line of vision. The green seemed to re- 
lieve fatigue and to sensitize the eye 
to orange. 


HEN the foreman in a tile factory 

complained that the girls who 
sorted the tiles were not working effi- 
ciently, an eye expert traced the diffi- 
culty, not to color blindness, but to the 
kind of light under which they were 
working. He blocked off the windows, 
installed color-balancing lights, and 
added reddish-orange color cards to 
sensitize the eyes. Before the change, 
the girls could distinguish only four- 


ued from page 45 


teen shades of green; afterwards, the 
same girls easily picked out thirty-six. 

Taking advantage of this peculiar 
eye reaction, experts now mix different 
colors of light to “sensitize” the eye 
most effectively. Combining mercury- 
vapor and filament-type lights adds the 
effect of whiteness, lending sheen and 
beauty to materials. In rolling alumi- 
num, cutting silk lingerie, inspecting 
oak flooring, and decorating chinaware, 
best results are obtained when the 
violet, blue-green, and yellow of the 


Cose-hardened armor-plate glass for sofety 
t 


goggles is so hard that a hammer blow w 
break it, Such glass guards machinists’ 


mercury-vapor tubes are combined 
with the violet and red of the filament 
lamps. This synthetic daylight looks 
like the real thing, but is much easier 
on the eyes and makes for better work. 
The lighting units give the illusion of 
skylights, but can be put anywhere in 
a factory. By balancing them for color, 
they can be made so realistic that the 
eye cannot detect the change from day- 
light. 

Thus, light, tailored for eye comfort, 
is being used along with other stream- 
line seeing aids to lighten the burden 
of your daily job and safeguard the fine 
mechanism of your eyes. 


Cowbirds Beat Pigeons 
at Their Own Game 


COWBIRDS, the small blackbirds often 
seen with cattle, have outflown homing 
pigeons in recent tests of their suit- 
ability for carrying messages in war- 
fare. In one trial, a cowbird covered 
the thirty-three miles between Chicago 
and Waukegan, Ill., in fifty minutes, 
beating a racing pigeon by twenty 
minutes. Another cowbird established 
a distance record by returning to 
Waukegan after being released at Van- 
couver, B. C., 2,500 miles away. Be- 
sides their speedy flight, cowbirds have 
the advantages of inconspicuous color, 
a factor that would make them of par- 
ticular usefulness in time of war, since 
they would be less liable to destruction 
by enemy sharpshooters. 


SAVE MONEY ON YOUR 
HOME REPAIRS 


HOME AUTO 

REPAIRS 
Quick, easy, dependable 
ways to make over 
100 of the commonest 
emergency and routine 
household repairs are 
explained in this free 
booklet. 

VERY household- 

er has his un- 
lucky days, when 
something suddenly 
leaks, breaks or 
comes apart, but— 
you can laugh at many such emergencies and 
save much money if you keep a can of Smooth- 
On No. 1 handy and do your own repair work ! 


Smooth-On No. 


ose handles 


1, applied without 
heat and without 
special tools, hard- 
ens into metallic 
iron and holds on 
any metal. It of- 
fers the simplest 
means of stopping 
water, steam or gas 
leaks, and is ideal 
for use on pipes, 
boilers, tanks, heating systems and automobile 
radiators, kitchen utensils, etc. The repairs can 
usually be finished before a professional fixer 
could arrive, and at a 
very small fraction of 
the cost of an outsider's 
work, 

Resetting a loose han- 
dle, lock, hinge, stripped 
screw, bolt or nut with 
Smooth-On No. 1 sel- 
dom takes more than 
several cents worth of 
material and a few min- 
utes of time, but the repair holds like new, 

Properly made Smooth-On repairs are per- 
manent, avoid labor expense, often avoid buy- 
ing a much more expensive renewal part, and 
you have the satisfaction of knowing that the 
work is well done. 


A dollar saved is a dollar earned, and the 
money you can keep each year by utilizing 
Smooth-On No. 1 at every opportunity is a 
substantial sum. Perfect results require only 
that simple instructions be followed. 


Get the free Sookie by returning the coupon, 

and buy Smooth-On No. 
? in 7-05., 1-lb. or 5-lb. 
ean from any hardware 
store or if necessary from 
us direct. 


Cracked pipes 


Loose screws 


SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 
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FIRE! FIRE! Great clouds of rancid 
smoke pouring from the window of 
George Hooper’s house. Hurry, 
men, and don’t spare the hoses! It 
smells like the linoleum’s ablaze! 


“JEHOSAPHAT!” said (he firemen. 
Jean that pipeand switch to mild 
Sir Walter Raleigh. Do this and we 
promise to let you ride the hook- 
and-ladder to the next fire. Oke? 


FREE BOOKLET tells how to make y’ 
better, sweeter; how to break in a o 


Corporation, Louisville, Kentucky, Dept. ¥-89, 


just a pipe inaction! A pip’ 


our old pipe taste 
ew pipe. Write 


for your copy today. Brown & Williamson Tobacco 


full of George’s favorite he 
brand of tobacco!Do your duty, 
boys! He has it coming to him! 


ARM IN ARM they went their way 
rejoicing! And how George raves 
about his new-found burley blend! 
much milder! So fragrant! So 
modestly priced for 2 full ounces! 


j] TUNE IN Tommy Dorsey 
4 bis orchestra, Every 
Wednesday, coast-to-coast 


f  \| NBC Red Network, 
yYouR PIPE |) 
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Please mention Poputar Sctence Montuty when answering advertisements in this magazine. 


Biggest American Navy 


these rakish craft are designed to zig- 
zag through shellfire and send away 
their torpedoes at close range, insur- 
ing bullseye hits. Two of these boats, 
capable of skimming the water at up- 
wards of a mile a minute, will soon be 
undergoing trials at the hands of Gov- 
ernment experts. 

Besides twin torpedoes, one aimed 
ahead, the other to the rear, the “jit- 
ney destroyers” will be equipped with 
machine guns and depth bombs to bat- 
tle aircraft and submarines. Protecting 
harbors and coast cities will probably 
be the greatest field of usefulness for 
these midget battle craft. A dozen, 
darting swiftly over the water, could 
make a concerted attack upon a bom- 
barding warship. Even if only one 
broke through the raking gunfire, its 
torpedoes would stand a good chance 
of crippling or sinking the invader. 


IN ADDITION to forty-six warships— 

two of them 20,000-ton aircraft car- 
riers—the recently passed naval ex- 
pansion program provides for the ad- 
dition of nearly 1,000 fighting planes 
and a $3,000,000 dirigible. This aerial 
fleet will function in codperation with 
the warships for observation and attack. 

To take care of our rapidly expand- 
ing sea force, $28,000,000 will be spent 
on shore establishments, The building 
program will include one of the world’s 
largest dry docks at Pearl Harbor, 
Hawaii. This gigantic structure will be 
approximately 1,000 feet long and 132 
feet wide. Its depth, at mean low 
water, will be forty-five feet. Costing 
$8,000,000, the new dry dock will ac- 
commodate the largest battleship 
planned and will make extensive re- 
pairs on the Pacific Fleet possible with- 
out necessitating a return to the 
American mainland. 

For a time, the opinion was ex- 
pressed that warships larger than we 
now have would be unable to pass 
through the Panama Canal. Naval ex- 
perts, however, recently announced that 
the link between the Atlantic and the 
Pacific would accommodate dread- 
noughts up to 60,000 tons. This is a 
third again as large as the biggest 
ships proposed in the present expan- 
sion program. 

Thus, Uncle Sam's new navy, most 
powerful ever to fly the Stars and 
Stripes, will be able to steam from 
ocean to ocean, ready to meet any 
threat of encroachment by a foreign 
power. 


Rubber Springs Absorb 


Machine Vibrations 


SPRINGS made of a specially com- 
pounded rubber are now supporting 
giant manufacturing machines to check 
vibration and thus cut maintenance 
costs. As much as ninety percent of 
the impact of giant punch presses on 
the floor is absorbed by these springs. 


POPULAR SCIENCE MONTHLY 


FIRST-RUN See 


MEN VERSUS MACHINES 


Across the colorful cotton flelds of 
the Old South, science and industry 
have joined hands to produce one of 
the amazing inventions of our time— 
the Cotton Picker—which picks more 
cotton in ONE HOUR than ten cotton 
pickers can gather in ONE DAY. 


See it in colorhear the whole story 
at your local theatre, 


LIQUID FABRIC SPRAYED 
ON MANNEQUIN 


From the chemist’s laboratory 
comes this revolutionary inven- 
tion for the textile world—fabric 
in liquid form that can be sprayed 
y object desired and can 
refurbish last year’s wardrobe in 
any desired color. 


on 


CHEMISTRY’S CROP 


Here’s the wholesome HUGE TOMATO PLANTS RAISED IN CHEMICALS 


and profitable harvest 
from chemically raised 
tomatoes in beautiful 
Montebello, California. 


Agriculture of the future may never use impregnated with the same elements they 
the earth. The roots of these tomato plants would get from the earth. See them in 
have never touched the soil. These healthy color in this latest release of POPULAR 
u, io giants ore raised exclusively in water richly SCIENCE-On-The-Screen, 


POPU LAR Sci ENCE-ON-THE-SCREEN 
r BEBeEHeEHeHEeEas = 
°, Many other important discoveries are shown 
i is this release of POPULAR SCIENCE-On-The- 1 SEE LATEST RELEASE 
‘creen. See them at your local theatre. 
tT] SEND THIS COUPON 
PRODUCED IN CINECOLOR BY FAIRBANKS #F "=" = == eee eee 
& CARLISLE WITH THE COOPERATION OF M Popular Science Monthly 
THE EDITORS OF POPULAR SCIENCE MONTHLY. Mf 353 Fourth Avenue + New York, N.Y. 
" (este on penny post 
a 


Please make double-sure that /atest reiease of Popular 
‘Science-On-The-Screen oppeors at my locol theatre, 


NAM 
ADDRESS 
NAME OF THEATRE .. 
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“6 () 7 > @ "MARSHALL WAYNE, OLYMPIC CHAMPION, 
kK mia IV | ay GIVES A BRILLIANT PERFORMANCE 


SWAN DIVE—The easy grace HALF-TWIST—Split-second tim- JACK-KNIFE—Bronze-sheathed INTERMISSION —and a Camel! 
of Marshall Wayne's descent ing—perfect form! Wayne muscles tense in the blue—a “Always after a strenuous ex- 
depends on intense muscular can’t risk jitters. Discussing thrilling pause aloft—an ar- hibition,” says champion 
e flash into the pool, Wayn 


amels row 


coordination and cast-iron smoking, he say 
nerve control. are easy on my nerves. leaving scarcely a ripple. avery v 


lift’! 


—And now, Marshall Wayne 
“You always seem to be 


pauses for a moment to answer smoking Camels, Marshall. 
Do you find them very di 
ferent from other kind: 


Elnora Greenlaw’s question: 
“Are Camel cigarettes really 
different from the others?” 


“THE BIG THING in smok- 
ing,” says golfer Henry 
Picard, tournament ace, 
“is how a cigaretteagrees 
with you from all angles. 


"I certainly do find Camels 
different, ‘Nora —and from 
so many angles, Camels are 
so mild—so easy on the 
i throat.Yetthey'vegotplenty 
of good rich taste. And Ican 
smoke as many Camels as 1 
want. They never tire my 
taste of get me jumpy. Cam- 
els don't bother my nerves 
the least bit, Besides, Camels 
are swell during and after 
meals. They sure help my 
digestion, Camels agree with 


gincers—p : 2 
tion of daily life look to Camels for the real reel SIR OLOF Ways! -. 


pleasure in smoking. “Camels set you right! 


Camels suit me to aT" 
Camels are mild—easy 
on my nerves — they set 
me right. ‘I'd walk a mile 
for a Camel’ any time! 


“MOST DIVERS | KNOW smoke Camels," says 
Marshall Wayne, iron man of the American 
Olympic Div 


¢ Squad. “Most expert shocs 
" says Ransford Triggs, f 
racers, explorers, en- 
ry sport and occupa- 


ous 


pple in e 


Camels are a matchless blend 
of finer, MORE 
EXPENSIVE TOBACCOS . PEOPLE DO APPRECIATE THE COSTLIER TOBACCOS IN CAMELS 
—Turkish and Domestic 


Copyrlieht, 1988, . J. Keynalda Tobaccw Company THEY ARE THE LARGEST-SELLING CIGARETTE IN AMERICA 


vuswone: GAMELS AGREE WITH MEY 


“At the tobacco auc- Alton Barnes, 
Tobacco growers tions,” says grower *» planter, says 
- Leon Mullen, “Camel 3 Year af. 
have good reason to make buyers don’t bother jer’ year tha be: | 
Camels their cigarette with poor lots. They es lots of my tobacco 
buy the choice tobac- have gone to 
co. That's why most of us men Naturally, we tobacco 


who grow and know tobacco smoke select the best for our own 
Camels. We know the difference!” smoking. So we choose Camels!” 


Read what these planters say about 
Camel's finer, more expensive tobaccos 


